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CLIMAXING 3 YEARS OF PLANNING: General Electric's 
Dr. P. A. Abetti, Project Manager, breaks ground for first 
Project EHV tower. Ceremonies were held May 27, 1959 at 
northern terminus of line, Pittsfield, Mass. Watching are 





“Also cooperating on Project EHV: Aluminum Company of America; 
American Bridge Division, United States Steel; Anchor Metals; Brewer- 
Titchener Corp.; Petersen Engineering Co.; Rilco Laminated Products; 
Western Massachusetts Electric Co.; and Weyerhaeuser Timber Co. 
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(from left) J. W. Seaman and L. Wetherill, G.E.; L. R. Gaty, 

Philadelphia Electric Co.; R. M. Wood and H. E. Marx, 

Stone & Webster Engineering Corp.; and J. H. Foote, Com- 
monwealth Associates.* 


PROJECT EHV 
CONSTRUCTION 
UNDERWAY! 


Construction crews and earth movers are now 
busy at the site of General Electric’s experi- 
mental EHV power line. By year’s end, the 
northern substation and three portal towers will 
be erected. Next spring, this section will be 
energized for tests in 400- to 550-KV range. Upon 
completion of the entire line in 1961, Project 
EHV will be 4! miles long, employ 18 towers, 
and operate at 750-KV maximum. Pointing the 
way to America’s power-filled future, Project 
EHV is an unusual research tool—helping assure, 
in advance, that EHV apparatus, technology 
and experience will be ready when electric util- 
ities design and build the super-voltage lines 
of the future. For more information, contact 
your local G-E Apparatus Sales Office. 301-408 
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In This Week's Issue 


CURRENT EVENTS 


Met Ed Sues Government for Silt Buildup 


Utility claims levee at Olmsted Air Force Base blocks 
waterflow to Crawford Station, asks $1 million damages. .p 40 


MANAGEMENT NEWSLETTER 


The Economy: A Boom Beneath the Surface? 


New orders, sales, and inventory figures hint that 1959 
may turn out to be a strong finisher... . er. yeaa? 





A Progress Report 


3 ARTICLES EXPLORE SAMPLE METER TESTS 


Selective Tests Aid Meter Accuracy 


L. H. Newman, Ebasco Services, Inc 


Time-proven procedures enable engineers to maintain 
meters more efficiently by pin-pointing attention.........p 45 


Statistical Sampling Guides Meter Maintenance 








45 C. V. Morey, Consolidated Edison Co 
P New analytical method screens test data for trends by 
types, saves by directing effort to less accurate meters p 48 
Computor Speeds Evaluation of Meter Tests 
J. L. Peterson, General Electric Co 
Statistical method, used by manufacturer to control meter 
accuracy, can help utilities too. . . 52 
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The success of your 
sample testing of 
tomorrow depends on 
the meters you buy today 


Simplification of testing procedures can save your 
company up to 50% in meter testing costs. But the 
success of sample testing depends on the overall accu- 
racy of the meters on your lines. 5 and 10 amp meters 
put a definite roadblock in the path of random sample 
testing by requiring tests up to ten times as often as 
modern meters. The meters you buy today can directly 
affect your sample testing of tomorrow. 

Utility commissions are much more likely to approve 
the use of cost-saving testing methods if the meters on 


your system have sustained accuracy. 


Sangamo J2 Meters provide such sustained accuracy 


7a TYPE J2S 


200 « tar 
240v 2 PR EO dere 
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ANGAMO ELECTRIC COMPA iy 
MADE IN USA, 


with the highest torque and the slowest disk speed of any 
singlephase watthour meter. The Class 200 J2 Meter is 
adequate for all services... is accurate at 1/2 amps... 
with ample capacity for the loads of the future. An analy- 
sis of the advantages of the J2 Meter is detailed in the 


“Meterman’s Check List.” Write for your copy today. 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 


JM59-9 
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In the Industry 


Is This Better than Perforations? 













Few innovations in Electrical World have the rib of the magazine. We think it also offers 
brought more favorable response from our the durability desired by librarians who must 
readers than the decision to perforate every prepare bound volumes for long years of use. 
editorial page. ‘he only dissents came from ‘To get a clean tear along the rib of the 
librarians, who wondered about the dura- magazine, may we suggest you open the maga 
bility of bound, perforated volumes, and the zine flat to desired page. Then pull page 
note-book keepers, who argued for wider gently to right or left. 
inside margins to allow for punched holes. Before we decide on any permanent change 

In this one issue, we are trying a new type from our present perforations, we would like 
ol binding. We believe it will please perfora- to hear from you. Why not tear out this page 
tion advocates, librarians, and the _ hole and write your comment along the margin. 
punchers. Known as the “perfect bind,” it Just mail your comments to Charles Hoch 
will enable you to tear out pages right along gesang, Editor. 
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You get these 
with 
Wagner Transformers 


LOWER EXCITING CURRENT 


The improved quality annealed 
steel core used in these trans- 
formers provides a low re- 
luctance path for the magnetic 
lines of force to result in much 
lower exciting current. Lower 
impedance, better ratio of 
losses, and improved regula- 
tion have also been achieved. 


SAFETY-KEYED BUSHINGS LONGER LASTING TANK FINISH 


Heavy wet process porcelain A new formula anti-corrosive paint is hot spray ap- 
high voltage bushings are plied on tank sizes below 50 kva—flow coated on 
safety-keyed. All terminals larger sizes. A primer coat, intermediate coat and 
are key-locked in the bush- finish coat are each cured by run- 
ing porcelain—sidewall ning the tanks through a tunnel of 

bushings are key-locked in the tank wall. Hand infra-red lamps or through con- 

tightening terminals are easily hooked up without trolled heat chambers. The result is 

tools. Cover bushings have insulated terminal guards a “Sure Seal” finish that withstands 

to prevent outages caused by birds or animals. All all temperature changes—is much 

bushing terminals are suitable for use with either longer lasting in corrosive 

aluminum or copper conductor. atmospheres. 


The complete line of pole-type transformers, from 3 to 167 kva is available 
from stock to meet your distribution system requirements. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


6456 PLYMOUTH AVENUE, ST. LOUIS 14, MISSOURI 
SERVING 2 GREAT GROWTH INDUSTRIES...ELECTRICAL...AUTOMOTIVE " wtso-4 
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When you are asked to help out with a customer's lighting problem, you'll find us ready and willing to 
discuss with you the latest ideas, methods and information available from any one source,—Graybar! 


For assistance in the selection of 





equipment for any lighting system... 


MERCURY {_| INCANDESCENT |_| or FLUORESCENT |_| 
... call Graybar 


Every working day brings you questions from archi- 
tects, electrical contractors, commercial establishments 
and industrials concerning the right lighting source and 
equipment to use for some particular installation. 
Always remember, you can supplement your own broad 
knowledge and experience through that of our Lighting 
Specialists;—men who have contributed to the plan- 
ning of thousands of installations across the country. 
Graybar’s roots are deep in the lighting industry, and 
ours is a mutual interest — better lighting for all. 


Next time you have a knotty lighting problem, call 
your nearby Graybar office. Back up your dealers and 
contractors with the best of the current ideas selected 
from up-to-date developments of the nation’s leading 
equipment manufacturers whom Graybar represents. 
You'll help build your load through the kind of lighting 
that will contribute to better production schedules in 
industry, greater sales for your merchant customers, 
and greater living enjoyment in homes in your area. 

690 





GRAYBAR ELECTRIC COMPANY, INC., 420 LEXINGTON AVENUE, NEW YORK 17, NEW YORK, IN OVER 130 PRINCIPAL CITIES 
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Leading Electric Utilities 
Specify WEAVER 
Equipment for 
Long-lasting, 
Trouble-free 
Grounding 


Heavy, uniform copper coating, molecularly bonded to 
a rigid steel core, assures permanent grounding. The 
copper is work-hardened and resists scarring in rocky 
soil, A special draw gives the core more rigidity and with 
machined point driving is easier . . . chamfered top 
eliminates mushrooming and splitting. 


Cast of high-strength, silicon aluminum bronze, 
yet cost no more than extruded types of clamps. 
Design guarantees perfect alignment between ground 
wire and rod. Big half-inch screw with rounded 
point gives high pressure contact without damaging 
the copper on the rod .. . machine-cut threads 
withstand high torque without stripping or breaking. 
Available with socket or square heads. 


Weaver Plates with 25% more copper area 
than other types of plates, provide better 
overload dispersal . . . yet cost no more. 
It is the only plate with a heavy duty cast 
bronze connector to give high pressure contact 
between plate and ground wire . . . assures 
long-lasting, sefe grounding. 


Ask Your Electrical Wholesa/er for 
WEAVER Grounding Equipment 


(2110 Howard Street * St. Louis 6, Mo. * CEntral 1-8100 


N03 
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ON IDAHO POWER COMPANY’S 34.5-KV LINE 


... these 75-kva Pole Stars step down the 
high voltage to 240/480 volts. They supply 
power to a 200-hp deep-well pump that 
operates day and night to irrigate 320 
acres of otherwise unarable land. The 
sustained performance of these transform- 
ers—which must operate in widely varying 
temperatures—is a matter of economic 
necessity to the utility customers involved. 





With wide experience in the design and construction 
of power transformers, Pennsylvania Transformer 
has the specialized knowledge and skill needed to 
satisfy the rigorous demands of high voltage trans- 
former applications. The internal ruggedness that 
typifies Pennsylvania’s power transformers also is 
designed into higher voltage Pole Star Distribution 
Transformers. 

For example, the sturdy high voltage lead sup- 
ports form an integral part of the coil . . . coils have 
extra bracing top and bottom to protect against pos- 
sible short circuit forces . . . the core frame is of 


PENNSYLVANIA DISTRIBUTION TRANSFORMERS 

















You Get Power Transformer Ruggedness” 
in High Voltage 


ole Star Distribution Transformers 


especially sturdy angle-and-channel construction . . . 
and tap changers feature power transformer rugged- 
ness in both design and construction. 

As a result, high voltage Pole Stars deliver eco- 
nomical, sustained performance in even the most 
demanding distribution transformer applications. 
The pictured 34,400-volt installa- 
tion is a convincing example. For 
more details contact Pennsylvania ae WY 4 
Transformer Division, McGraw- J 
Edison Company, P. O. Box 330, INU 
Canonsburg, Pa. 
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MS USED BY THE ALOUEVTeE 


Diesel, the low-cost, widely-available, easy-to-handle fuel, is standard for 
Alouette consumption. Now the modern, cost-conscious Alouette* operator 
has a choice of four fuels... JP-1, JP-4, 640 Kerosene . . . and diesel. Such 
fuel flexibility is unmatched by other operational helicopters. 


Jet-powered Alouette’s dependable versatility, and its compatibility to diesel 
fuel . . . found almost anywhere . . . make a daily routine of operations in 
areas that up to now were all but inaccessible. 


In offshore oil operations or geodetic surveys, naval and marine work or 
powerline inspection in mountainous country, desert operations or cargo 
transport in below-zero weather, the Alouette can and is doing the job.... 
faster, more dependably and at lower cost. 


*Designed by Sud Aviation 


CONTACT HELICOPTER DIVISION FOR LITERATURE AND DEMONSTRATION — EARLY DELIVERY. 
REPURLIG AVATVION CORPORATION le 


SEL AMET EREPO EEE MPEVISSIOY 
FARMINGDALE, LONG ISLAND, N. Y, 
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AT WOOD RIVER 
POWER STATION 
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At Wood River Power Station in 
Illinois, a 100,000-kva Pennsylvania 
LTC Transformer connects 138-kv and 
34.5-kv buses to permit interchange of 
capacity between the two buses 


ortion the Load between Two Generators... 


ILLINOIS POWER COMPANY CHOSE A 
100,000 Kva LTC Transformer by PENNSYLVANIA 


The total capacity of Illinois Power Company’s Wood 
River Plant is 250,000 kw, of which 150,000 kw is 
connected to a 138-kv bus and 100,000 kw is con- 
nected to a 34.5-kv bus. By interconnecting these two 
buses with a 100,000-kva Pennsylvania LTC Power 
Transformer, Illinois Power is able to apportion the 
load between them to permit the greatest possible 
efficiency and economy of operation. 


particularly during maintenance 
periods) when the load on the 34.5-kv bus is greater 
than the generating capac- 
ity at that voltage. When 
this occurs, part of the load 
is carried by the transform- 


There are times 
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er, which in effect “‘transfers’”’ it to the 138-kv bus. 
Conversely, there are other times (such as minimum 
load periods) when the load on the 34.5-kv bus is 
less than capacity and the transformer delivers this 
excess to the 138-kv bus. 


The transformer—which features Pennsylvania’s 
space-saving, weight-saving, shell-form Contour De- 
sign—has load tap changing equipment for plus or 
minus 10%, regulation in 32 steps of 5<°;,. The excep- 
tionally quiet and efficient operation of this high-ca- 
pacity LTC equipment is one of many reasons why 
leading utilities so often choose Pennsylvania. Con- 
tact Pennsylvania Transformer Division, McGraw- 
Edison Company, Canonsburg, Pa. 
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New Jetting Tool To Clean Tube Bundles 


Saves Thousands Of Dollars 


The new high-pressure hydraulic tool, shown above, 
is Currently saving thousands of dollars for companies 
in the refining, chemical, and petrochemical industries. 
It is the jetting tool developed by Dowell to remove 
deposits from heat exchanger tube bundles. 

Previous methods of cleaning these bundles have 
been costly, time-consuming and often inadequate. 
Many times bundles had to be replaced completely 
because of the lack of a suitable cleaning method. 

This new Dowell tool has a remarkable record of 
thorough, fast cleaning. For example, a slurry reboiler 
exchanger bundle, three feet in diameter and 16 feet 
long, was fouled with deposits of coke and asphalt. 
After being jetted from only one side, the bundle was 


Chemical cleaning service for all industry 
DIVISION OF THE DOW CHEMICAL COMPANY 


thoroughly clean. Time required: less than one hour. 

The tool holds the bundle in place for cleaning 
and has flanged rollers for rotation. The jet-head is 
manipulated automatically so that all tube spaces are 
covered. The jetted liquid can be either water or 
chemical solvents. 

This high-velocity jetting device is another ex- 
ample of the new ideas Dowell continues to offer in 
chemical cleaning to help you cut your costs. Whatever 
the cleaning problem in your plant, call Dowell for 
an engineered recommendation. Dowell — the largest, 
the oldest, the most experienced chemical cleaning 
service — Tulsa 1, Oklahoma; and 165 stations and 
offices in major industrial centers. 
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Simplex ANHYDREX Insulated Cables for Power transmis- 
sion and Communication (like the Simplex TIREX Portable 
Cords and Cables shown in adjacent column), though man- 
ufactured as stock products, are custom designed to suit 
all service requirements. A large technical and engineer- 
ing staff at Simplex’ main plant is equipped to give you 
the benefits of their long experience in electrical cable 
planning. 






ANHYDROPRENE — Simplex ANHYDROPRENE Cables are 
designed for economical installation in ducts, conduits, 
racks, trays and raceways. Stock sizes AWG 14 to 1000 MCM 
are recommended for 90 C service in WET or DRY locations. 
The words ‘Simplex ANHYDROPRENE” are either printed 
or molded plainly on the jackets of all ANHYDROPRENE 
cables. This marking signifies the traditionally high qual- 
ity of a Simplex product. 


CATALOGUE 71028 


ANHYDREX-NEOPRENE — Simplex ANHYDREX-NEOPRENE 
Cables have the added mechanical protection of a heavy 
wall of neoprene jacketing. These cables are manufac- 
tured for use in aerial installations and for direct burial 
service. Stock sizes AWG 14 to 1000 MCM are recom- 
mended for 90 C service in WET or DRY locations. 


CATALOGUE 71028 


ANHYDREX-PLASTEX — Simplex ANHYDREX-PLASTEX (AN- 
HYDREX-insulated, PLASTEX-jacketed) Cables are scientif- 
ically designed for compatibility between insulation and 
jacket, and for perfectly balanced performance in ducts, 
conduits, aerial and direct burial installations. ANHYDREX. 
PLASTEX Cables are recommended for service in a number 
of environments but especially where oils and chemicals 
are a problem. 


CATALOGUE -:1028 


ANHYDREX Insulated Control Cables — Simplex ANHYDREX 
Control, Signal and Communication Cables have an ad- 
ditional thickness of appropriately coded neoprene over 
each individual conductor, plus heavy-duty neoprene 
jackets. ANHYDREX insulation provides excellent signal 
reproduction and is exceptionally stable, even when 
Operating with high ambient temperatures. 


CATALOGUE 71028 


ANHYDREX XX — Simplex ANHYDREX XX is a butyl-based 
insulation of the highest possible quality. Because of its 
exceptional resistance to heat and ozone, it has general 
applications in circuits operating up to 35,000 volts, 
with permissible conductor temperatures of 90 C. to 
5KV, and 85 C to 17KV — in wet or dry locations. 


CATALOGUE 71023 


CONDEX — Simplex CONDEX Cables are protected against 
mechanical damage by interlocked metallic armor. The 
armor is manufactured of galvanized steel, plain or baked 
enameled (colored) aluminum, bronze or other metals, and 
can be applied over any cable core within a very wide diam- 
eter range. CONDEX Cables may be further protected by 
a thermoplastic covering over or under the metallic armor. 
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CATALOGUE £1024 


















PRODUCTS GUIDE 


CABLE CO., CAMBRIDGE 39, MASSACHUSETTS, U.S.A, 


TIREX SO and $JO Cords — TIREX SO and SJO Cords are 
constructed to meet the most rigid specifications All of 
their special features are carefully selected and processed 
to give maximum qualifications for portable service. They 
will twist without kinking, and bend without breaking 
TIREX stranding affords maximum flexibility without sacri 
ficing strength 


Conductor temperature rating 75c 
CATALOGUE 992 


TIREX Low Voltage Portable Cables — TIREX Low Voltage 
Cables are individually designed for specific applications 
They are practically indestructible when used to do the 
work for which they are intended 


Conductor temperature rating 75c 
CATALOGUES 7992 & 71011 


TIREX High Voltage Portable Cables — TIREX High Voltage 
Portable Cables have unequaled strength and versatility 
Designed primarily to transmit energy to mobile electrical 
equipment, they are also used as temporary power lines 
during alterations or emergency repairs 


Conductor temperature rating 75¢ 


CATALOGUE -:1012 


TIREX Mine Locomotive Cables — TIREX Mine Locomotive 
Cables — both single and two-conductor concentric — are 
approved by the Bureau of Mines and have the raised mark- 
ing “P-101 BM” on their heavy-duty neoprene jackets. All 
TIREX Cables are cured and conditioned for service in lead 


Conductor temperature rating 75c 
CATALOGUE -1011 


TIREX Mining Machine and Shuttle Car Cables TIREX 
Mining Machine and Shuttle Car Cables are designed for 
stability under today’s rigorous mining conditions. The in 
sulated conductors are ‘ribbed’ or gear-shaped. This fea- 
ture causes them to interlock with the heavy duty neoprene 
jacket and prevents them from slipping. Both Type W and 
Type G have ‘'P-101 BM” molded onto the jacket 


Conductor temperature rating 75c 





CATALOGUE ;1011 


TIREX Dredge and Shovel Cables — TIREX Dredge and 
Shovel Cables are masterpieces of engineering achieve- 
ment. Every consideration has been given to safety and 
durability. Simplex special cured-in-lead neoprene armor 
effectively resists all the elements normally encountered 
in this type of work 


Conductor temperature rating 75c 
CATALOGUE 71012 


TIREX Welding Cables —TIREX Welding Cables are scier 
tifically stranded for maximum flexibility without wris 
drag. Cured-in-lead neoprene jackets provide utmost safet 
for both operator and bystanders 


PROT ET 


Conductor temperature rating 75c 


CATALOGUE ;101: 
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vibrating screens & conveyors pelletizing & mixing discs 
Cc Oo R PP OR A TFT 2 Do BS 


For more information, contact: MATERIALS HANDLING DEPT. ¢ DRAVO CORPORATION © PITTSBURGH 25, PA. © SP 1-1200 
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‘Quality and quantity is a combination that’s essential to a true pipe collector’’, says this 
connoisseur. It’s equally desirable for industrial wood users, too. That’s why so many 
of them consistently specify AMCRECO pressure treated products. Take quality. Service 
records of installations going back several decades show that AMCRECO pressure treat- 
ment provides the longest lasting, most dependable wood protection. Quantity? We 
maintain sizable stocks of treated material at 13 strategically located plants. This assures 
you delivery of well seasoned treated poles, posts, ties and other timber — whatever the 
emergency or size of your order. 


AMERICAN CREOSOTING CORPORATION —— Louisville 2, Kentucky 


Subsidiary of Union Bag-Camp Paper Corporation 





Get peak Cable 
rotecwor? 
at lowest 


Collar cost 


Transite Ducts can be laid directly 
in trench without concrete envelope. 
Or if ductbank is to be concrete en- 
closed — thinner walled Transite Duct 
may be used. In all other respects 
both heavy-wall and thin-wall 
Transite Ducts are identical. 





Transite Ducts save on the job and after! 





16 


No other duct material gives you so many 
installation and in-service economies 


In every way, Transite® Ducts are 
the most efficient electrical ducts 
you can install. And—when assem- 
bled with J-M’s Plastic Coupling— 
their cost is remarkably low! 

One reason for this economy is in 
installation. Strong, lightweight, long 
— Transite lengths are easy to handle 
and install . . . Your men set the 
ducts in place easily, join them 
tightly in seconds. Transite’s smooth 
bore is free of burrs and obstruc- 
tions. Thus, long cable pulls are 
easily accomplished with no damage 
to cable sheathing. 


JOHNS-MANVILLE yy 


August 


You see another reason for Transite’s 
economy in performance. Once in 
service, Transite’s unusually high 
rate of heat dissipation means cables 
run cooler, last longer. Transite also 
confines are damage... cannot burn, 
smoke or fume. It won’t generate 
explosive or toxic gases. If arcing 
does occur, Transite Ducts won’t 
sag or adhere to cable. 

Let us send the Transite Duct 
brochure EL-29A. Write Johns-Man- 
ville, Box 14, New York 16, N. Y. 
In Canada, Port Credit, Ontario. 


JOHNS MANVILLE 
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New Caliband regulator control gives you 
precise settings with a twist 
of the knob...ends customer complaints 


Caliband control gives you complete freedom to test 
and accurately set voltage level and band width. 
There’s no interruption of regulated service, no chang- 
ing of customer voltage. Just a simple twist of the 
knob does the job. 


CALIBAND control demonstrated 


A call to your nearby A-C office will bring an engineer 
and a Caliband control demonstration kit to your 
desk. Or, write Allis-Chalmers, Power Equipment 
Division, Milwaukee 1, Wisconsin. 


Caliband is an Allis-Chalmers trademark. ALLIS-CHALMERS 


Originators of %% Step Regulators 
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COULD YOUR CABLE TAKE PUNISHMENT LIKE THIS ? 


Neoprene jacketing withstands rockslide, keeps strip-mining power shovel in service 


Tons of rock and earth crushed down 
on a 500-foot section of this 5000-volt 
power cable. But the tough neoprene 
jacket withstood the impact... resisted 
tearing and gouging by the sharp rock 
...kept the cable in service. 

In addition to impact resistance, 
neoprene jacketing gives electrical 
cable long-term protection against sun 


and weather, chemicals and soil acids, 


REG. u. 5, pat. OFF 


oil and flame. Because neoprene is vul- 
canized, it will not flow. Neoprene- 
jacketed cable has proved serviceable 
even upon brief, intermittent exposure 
to 500°F. At the other extreme, neo- 
prene can be compounded to remain 
flexible at -65° F. 

Neoprene proved in service. With 
over 20 years of continuous service in 


many installations, neoprene has given 
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Better Things for Better Living ... through Chemistry 


18 


August 24, 


the lasting protection, the long-term 
economy now taken for granted when 
neoprene is specified. Next time, as- 
sure yourself of the best protection a 
cable can have. Specify time-proved 
neoprene jacketing. For more infor- 
mation write to: E. I. du Pont de 
Nemours & Co. (Inc.), Elastomer 
Chemicals Dept. EW-8, Wilmington 
98. Delaware. 


NEOPRENE 
HYPALON® 
VITON® 
ADIPRENE® 


RUBBER 
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The Electrical Week 


FUTURE NEWS ) Effect of heavy ice loads on bundled conductors will be studied by 
Bonneville after 34-mi section of Grand Coulee-Tacoma line is com- 
pleted in 4,000-ft high Cascade Mountains. 


Stinson Aircraft, plagued by financial problems, hopes to merge 
Sept. 2 with affiliate of one of big three auto makers, if the parent 
firm’s stockholders approve. Unnamed company will go through 
with electric car development, Stinson executive says. 


LATE NEWS )> Ohio Supreme Court agrees to reconsider underground line decision 
affecting Cleveland suburb. City of Euclid will take issue to U. S. 
Supreme Court if decision is reversed, says mayor. 


Order is signed for 15-Mw high-temperature (1,000C) reactor to be 
built near Cologne by nine-city German utility group. The solid 
homogenous, raw helium cooled, graphite moderated reactor will 
cost $9.5 million, have fuel life of 10 to 15 years. 


Mt. Vernon, Mo., voters reject proposal on tie line for purchase of 
SW Power Administration energy. $130,000 bond issue loses 463-325. 


Earthquake jabs a hole across top of Montana Power’s Hebgen Dam 
as rockslides maroon about 100 tourists. Located just above Wyoming 
line, the leaking dam “could go,” a company spokesman says. 


Wheatland Electric Co-op buys 14-Mw plant from Southwest Kansas 
Power, Inc, for $3,268,376. Interconnection work is under way. 


John Fritz Medal awarded to Westinghouse Chairman Gwilym Price 
for his A-power development efforts. This is first time in 58 years 
the medal has gone to someone other than an engineer. 


WEEKLY POWER OUTPUT—UP 6.2% (Week ending Aug.15), Kwhr 13,648,000,000 
Billions of Kwhr 


Per Cent Change From Previous Year 


Avg. 1 Aug. 8 Aug. 15 
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Seasonally Adjusted Index 251.1 
Week Ago 251.8 Year Ago 238.2 


Source: Edison Electric Institute 
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Preview of this issue 





EVENTS > Metropolitan Edison Co is suing the U. 8. Government for $1 million 
in damages caused by silt accumulation in the Susquehanna River in 
front of the company’s Crawford Station. MECO claims an extended 
runway at a nearby Air Force base has caused the “siltbar” (p 40). . . 
IVA awarded contracts for two large turbine-generators to GE and 
Brown Boveri. Units will be financed, at least in part, by revenue 
bonds (p 42) . . . A massive outage caused by a prolonged heat storm 
left half a million New Yorkers without service from 8-12 hours. Read 
about Con Ed’s herculean efforts to restore service on p 42. 


ENGINEERING ) A progress report on meter testing is the engineering news this week. 

Time-tested procedures for selection enable engineers to maintain 

meters more efficiently through pin-pointing the types needing atten- 

tion (p 45)... New analytical method of screening test data for trends 

according to meter types helps utilities direct their efforts toward 

less accurate meter types, thus improving maintenance economics 

(p 48) . . . Manufacturers’ statistical method for controlling meter 
accuracy can aid utilities too (p 52). 


PROCUREMENT & > Orders for steam turbine-generators are on the up-swing . . . New 
PRODUCTS Allis-Chalmers A-power lab supplies heat-transfer and pressure-drop 


Politics and Public Power 


ALL THINGS CHANGE, EVEN RESOLUTIONS 


The controversy—stirred up last year by the 
General Accounting Office—over whether 
rural electrification loans should be made to 
“unserved persons,” or to “persons in unserved 
areas,” came to a head last week in the U. S. 
Senate. 


The Senate Agriculture Committee ap- 
proved, and sent to the Senate for final dis- 
cussion, a resolution (S-Res. 21) to make it 
the “sense of the Senate” that REA can lend 
money to any unserved person in a rural area. 
Legally, this backs the positions of REA, the 
Department of Agriculture, and the National 
Rural Electric Cooperative Assn—all of which 
had attacked GAO’s ruling. 

However, the committee made a significant 
change in the wording of this resolution, in- 
troduced by Sen George Aiken (R-Vt.), when 
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it added a phrase that co-ops and power com- 
panies should “respect” each other's opera- 
tions. 

In a sense, this is exactly the position taken 
by Comptroller Joseph Campbell in this third 
and final opinion on the subject, when he 
ruled that REA should not make loans to 
co-ops to serve new customers within a “rea- 
sonable distance” of existing power lines. He 
was referring, particularly, to Iowa-Illinois 
Gas & Electric Co’s complaint that Central 
Iowa Power Co-op had taken an industrial 
customer away from the company, although 
[owa-Illinois line was only 120 feet away. 

Campbell ruled originally that an REA 
loan could not be made to serve new custom- 
ers in areas already served by an electric util- 
ity. And he demanded that the Iowa co-op 
refund to REA $120,000 of a loan it used to 
connect Iowa-Illinois’ “customer.” His ruling 
drew cries of anguish from several corners. 
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data for BWR design . . 


10% on low-voltage switchgear and unit substations (p 66). 


. 1-1-E announces price reductions of about 


MANUFACTURERS ) Westinghouse readies waterwheel generators for New York State 
Power Authority's Niagara project . . 
tion of low-pressure turbine for Con Ed on 40-ft mill . . . Elliott Co 
tests condenser and turbine-generator for Montana Power (p 68). 


. Allis-Chalmers machines seéc- 


NEW EQUIPMENT > Truck body eliminates derrick support jacks when setting heavy poles 
.. . Network transformers available in seven ratings from 300-2,500 
kva; primary voltage range: 4,160/2,400 through 23,000 v (p 77). 


ELECTRICAL » The economy is building up steam just beneath its surface—and 
BUSINESS OUTLOOK  cctilement of the steel strike could be all that’s needed to start a new 
business upsurge. Sales and new orders have already broken through 
their pre-recession high points, but inventories have remained rela- 
tively low. If businessmen start building up their stocks, the U. S. 
could ride into 1960 on the crest of a boom (p 71). 


SELLING > The steps from poor to proper street lighting are traced by Orange 


& Rockland Utilities with its new demonstrator (p 64). 


Later, Campbell softened his ruling, finally 
settling on a “reasonable distance” definition. 

At a March hearing on the whole issue, 
William Wise, an NRECA attorney, com- 
mented ominously that unless co-ops are per- 
mitted to serve some of the “cream” of the 
good industrial or commercial loads, many 
won't be able to repay their REA loans. 

Whether the committee gave weight to 
Wise’s comment, or whether it simply was try- 
ing to reduce the friction that has been grow- 
ing between the power companies and the 
Co-ops, it appears that its request for “respect” 
may prove significant: Its members may be 
realizing, finally, that the heat from that fric- 
tion someday may burn them politically. 


SAME OLD FIGHT, BUT A NEW TITLE 


The Administration’s “partnership” ap- 
proach to hydro power development took a 
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blow last week when Congress decided against 
the private development of the Trinity Riv- 
er’s falling water. At its worst, this could 
signal the end of the federal “partnership” 
philosophy; and at best, means that somebody 
will have to give the idea a new label. 


The demise of Trinity has a significance 
beyond its own particulars: it was a political 
standard-bearer for the Administration's ap- 
proach. As a result, the slate has been cleared 
of all controversial projects that have been 
placed politically under such a heading. 

However, in the broader meaning of part- 
nership—private, local and state development 
of any project which could alternatively be 
done by the federal government—every proj- 
ect that comes before the FPC for licensing 
can be considered “partnership.” The fight 
will continue to rage, but it will be called 
something else. 


ELECTRICAL WEEK 21 
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Relation of distribution transformer prices in both magnitude and slope of the 
price curve for a range of primary voltages will be an important key to future 
voltage levels. As the level and slope of the price curve of 34.5Y/19.9-kv distri- 
bution transformers approaches that of lower-voltage equipment, 34.5 kv will 
become more economical as a primary voltage. But these changes in price level F 
and range will work against making 240/480-v secondaries more economical. 
Distribution Transformer Key to Choice of Voltage Level, H. E. Campbell, 
Distribution, July 1959. 


Storage of solar energy by electrochemical means is the most attractive technical 
method available for storing the sun’s energy. However, no electrical 
storage system is economical at present for such storage. Estimates indicate 
that a two to tenfold reduction in cost of storage-battery systems is needed 
to achieve economic solar-energy usage. Reduction in cost may be along 
the avenues of new methods or ideas of storage battery construction, 
investigation of other electrochemical systems, or development of storage 
systems based on use of the fuel cell. H. L. Foote, Jr., R. C. Shair, and D. H. 
Smith, Mechanical Engineering, July 1959. 
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Peak-shaving 3-Mw gas turbine power plant will be in service this year in the ‘ 
West of England. The remotely-controlled turbine will be the Proteus unit 
developed for a commercial airliner. The power plant is designed 
to operate economically for peak-load service of about 200 hr per year. 
Southwestern Electricity Board, Bristol, England. 


Hazard of fighting electrical fires with water can be reduced by breaking the solid | 
water stream into a spray. For solid streams, the minimum safe distance | 
ranges from 15 ft for 2.4-kv-to-ground equipment to 30 ft for 130 kv-to-ground 


with 600-ohm per cu. in. water at 100 psi. Water spray is permissible as 
close as 4 ft for 16-kv equipment and 14 ft for 130 kv. G. W. N. Fitzgerald, 
Ontario Hydro Research News, April-June 15, 1959. 


Nuclear instrumentation for Indian Point, Con Edison’s nuclear power station, 
will include transistorized safety equipment for insertion of control rods. 
GE Atomic Power Equipment Department will design and supply the 
equipment in collaboration with Bailey Meter Co. 


Thermionic conversion promises the highest efficiency of all direct electrical 
conversion schemes—as high as 30% at 2,000F. Such temperatures may 
prove feasible in future atomic projects. By combining thermionic 
conversion with conventional steam cycles, thermal efficiency of 50-60% 
could be achieved. Karl G. Hernqvist, Nucleonics, July 1959. 
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IT IS PRACTICAL to work 26/34.5 kv 
distribution lines hot, when proper safety 
procedures such as these are followed. 


L-M 27 KV TYPE HDO fuse cutout and Type SS arrester protect 
this 20 kv Round-Wound transformer. 


WITH JOB COMPLETED, hot line clamps 
are tightened in place prior to removal 
of protective line hose. 


Idaho Power Company Uses L-M Equipment 
| for 20/34.5 kv to 240/120 Volt Service Drop 


Idaho Power Company has overcome the problems 
posed by great distances and low population density, 
through installation of a three-phase, four wire, 34,500 
volt grounded wye distribution line. This system elimi- 
nates the need of all subtransmission and has fewer 
substations, less regulating equipment and higher 
feeder loading, resulting in lower cost per kva of 
installed capacity. It has proved most economical in 
distributing power along the 275 miles of isolated 
farm land. 

L-M has cooperated with progressive Idaho Power 
through research and development of apparatus and 


Gy LINE MATERIAL Industries 


McGRAW-EODISON 


construction materials to make this economical dis- 
tribution voltage practical. All products for the 150 
kv BIL system are available from L-M—switching 
equipment, porcelain insulators, capacitors, cutouts, 
lightning arresters, reclosers and Round-Wound” 
transformers. 


Get Complete Information. 


L-M offers a compilation of data on the design and 
operation of 20/34.5 distribution. Ask your L-M 
field engineer for these papers, or write Line Material 
Industries, Milwaukee 1, Wisconsin. 


eA 
eye 


COMPANY 


DISTRIBUTION TRANSFORMERS * KYLE RECLOSERS AND OIL SWITCHES * FUSE CUTOUTS AND FUSE LINKS * LIGHTNING ARRESTERS * POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS * CAPACITORS * REGULATORS * OUTDOOR LIGHTING * LINE CONSTRUCTION MATERIALS * PORCELAIN INSULATORS ° FIBRE PIPE AND CONDUIT 








THE L-M TRANSCLOSURE is a convenient, economical bridge between 
everhead and costly conventional underground. The steel enclosure 
houses L-M distribution transformers and protective equipment; may 
be ganged if desired. It is well ventilated and safe from intrusion. The 
unit is compact and inconspicuous, and in neighborhood service, 


THE TRANSCLOSURE, assembled at the job site, being mounted on 
concrete pad. Conduit and cable have already been installed. Enclosure 
is completely tamperproof. It is fastened to the anchor bolts on the 
inside. Removable front and back panels have provisions for pad- 
locking. There is ample room for a standard pole-type transformer, 





planting conceals it completely. 


cutouts, lightning arrester, pothead and other equipment. 


L-M “Transclosure’”’ Puts Transformers 


Above Ground for Underground Systems 


New L-M designed enclosure provides safe, convenient installation of pole-type 
distribution transformers, reclosers and other protective equipment. Also con- 
venient for load transfer control systems, and other equipment, for new subdi- 


By C. W. PETERSEN, 
Product Manager, 

Line Construction Materials 
Line Material Industries 





Today every utility is faced with the 
problem of providing underground 
service safely, conveniently, and at rea- 
sonable cost. Line Material engineers 
have for years been familiar with the 
many problems of vault construction, 
and the type of equipment needed for 
conventional underground construction. 


Extremely Flexible Design 

One low-cost answer to the problem 
is the new L-M Transclosure. The Trans- 
closure is a heavy gauge steel cabinet, 
specially designed to house L-M Round- 
Wound pole-type distribution trans- 
formers and associated equipment. It 
is shipped, and stocked-disassembled ; 
assembled on the job site. Modular con- 
struction permits expanding units to pro- 
vide for any desired space. The cost of 
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Underground Distribution Equipment 


intermediate side panels can be elimi- 
nated. When load growth necessitates 
larger transformers, units may also be 
expanded vertically, by installing larger 
side panels and bottom vents. 


Safe, Well Ventilated; Rainproof 
Vents provide ample ventilation, with 
baffles to prevent penetration by any 
object. Sloped roof sheds rain. The unit 
is completely safe. Removable front and 
back doors with provisions for padlock- 
ing, provide complete and easy access- 
ibility to equipment. With special mod- 
ification meters may also be internally 
mounted, with glass windows in the door, 
for meter reading without opening the 
cabinet or entering the customer’s prem- 
ises. Telephone equipment may also be 
installed in the Transclosure in a separate 
compartment with separate access door. 


Three Sizes Available 
The Transclosure is available in three 
basic sizes to accommodate a range of 
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visions, shopping centers, industrial plants, and highway lighting. 


standard transformers. Roof, base, and 
door sections are identical for all three 
sizes and are interchangeable. With 
packaged ‘‘conversion”’ units of side 
panels and lower vents, a smaller unit 
can be changed to a larger unit. 

The cost of the Transclosure is mod- 
erate—far less than conventional vault 
construction, and less than most of the 
makeshift compromises that have been 
tried. De-rating of L-M Transformers is 
not required under all except most severe 
overload conditions. 


Will It Meet Your Problem? 


The L-M Transclosure has solved a 
number of different problems; there are 
probably many applications not yet con- 
ceived. Let us submit detailed data. Ask 
the L-M Field Engineer for suggestions; 
or write me for bulletins at Line Material 
Industries, Milwaukee 1, Wisconsin. In 
Canada: Canadian Line Materials, Ltd., 
Toronto 13, Ontario. 


a - 





ay} i 


DISTRIBUTION TRANSFORMERS * KYLE RECLOSERS AND OIL SWITCHES * FUSE CUTOUTS AND FUSE LINKS * LIGHTNING ARRESTERS * POWER SWITCHING EQUIPMENT 


PACKAGED SUBSTATIONS * CAPACITORS * REGULATORS * OUTDOOR LIGHTING * LINE CONSTRUCTION MATERIALS * PORCELAIN INSULATORS °¢ FIBRE PIPE AND CONDUIT 





=- e+ = © ad 


TRANSCLOSURE™LM 


For economical underground distribution 


TWO TRANSCLOSURES have been “ganged” to 
accommodate L-M automatic load transfer equip- 
ment, which includes Kyle Type S control and 
two 400 ampere VR switches. Equipment like 
this is often used in radio stations, at hospitals 
and industrial plants and similar locations where 
assurance of service continuity is vital. 


L-M POWER PEDESTAL, for use with Trans- 
closure or Pad-Mount transformer. Provides 
above-ground connection for underground sec- 
ondaries. Asimilar type is available for telephone 
service. Rainproof, tamperproof. Several styles 
and sizes. Ask for bulletin. 


AVAILABLE IN THREE SIZES 


Catalog Numbers ake gree er 
"s NEW 
PAD-MOUNT TRANSFORMER 


. 5 KV through 100 KVA A specially designed unit with locked 
Max. KV through 
ax. Transformer Size 5 KV through 25 KVA J eaviwonth ZsKVA 15KV through 100KVA | A Specially desioned unit with locked 
Packed Ship. Wt. Ea.— 510 pounds 590 pounds 645 pounds ments, available in single- and three- 
Effective Venting Area . 7 , phase types, in a variety of sizes. 
(total vent fous terened 125 Sq. in. 250 Sq. in. 250 Sq. in. Provides above-ground service for 
underground distribution. 


Overall Dimensions—Inches 42 x 42 x 46 high 42 x 42 x 56 high 42 x 42 x 66 high 





THIS SIMPLE DEMONSTRATION PROVES SF¢ GAS ARC-QUENCHING ABILITY 


In this experiment, an arc between two elec- 
trodes in the glass tube is instantly extinguished 
with SF, gas when the plunger on the hypo- 
dermic needle is depressed. At atmospheric 
pressure, SF, will interrupt a hundred times 
more current than will air. Because it is an 


electronegative gas, sulfur hexafluoride quickly 
captures electrons from the electric discharge, 
effectively extinguishing the arc. 

Properties of SF; gas as an arc-quenching 
medium provide the first major advance in 
power circuit breaker design in 20 years. 


August 24, 1959 e@ ELECTRICAL WORLD 





ARC-QUENCHING SF, GAS 
... KEY TO SUPER BREAKERS 


makes possible greatly improved performance 
from 34.5 kv to 460 kv and beyond 


Discovery of the superb arc-quenching 
qualities of electronegative SF, gas has 
made possible sweeping circuit breaker 
design advances. Westinghouse breakers 
using this revolutionary arc-quenching 
medium are simpler in design, lighter in 
weight. They are easier to install, more 
economical to operate, safer and simpler 
to inspect and maintain than any power 
breaker on the market today. 

Sulfur hexafluoride is highly stable. 
This assures long life of the gas as botha 
quenching and insulating medium, even 
with repeated interruptions. SF; has ex- 
tremely high dielectric strength, recovers 
full dielectric properties rapidly .. . as- 
sures unexcelled arc extinction time after 
time. SF; is inert, nontoxic, nonflamma- 
ble, odorless . . . entirely safe. Westing- 
house breakers designed around the 


unique capabilities of SF; gas are ideal 
for all locations. Quiet operation is as- 
sured by the closed gas system. 

Westinghouse power circuit break- 
ers using SF, gas are basically new break- 
ers. But they have proved themselves at 
several voltages and also promise the most 
practical design avenue in capacities of 
460 kv and beyond. 

Westinghouse suggests you buy two of 
these new breakers in widely separated 
ratings and apply them in entirely differ- 
ent operating situations. Prove to your- 
self that they will give you combined 
performance and economy you cannot 
get in any other breaker. 

Call your Westinghouse representative 
today. Or write Westinghouse Electric 
Corporation, P.O. Box 868, Pittsburgh 
30, Pennsylvania. 


PROVE THE OUTSTANDING PERFORMANCE OF THIS 


BREAKER ON YOUR OWN SYSTEM 


The principle of circuit breaker design using SF, gas has 
already been proved successful on several operating systems. 
Breakers from 46 kv to 115 kv have now completed over two 
years of service. 

With SF; breakers you get: FASTER INTERRUPTION; EASIER 
INSTALLATION; SIMPLER, LIGHTER FOUNDATIONS . . . no shock 
transfer during interruption . . . elimination of oil and size 
reduction cuts weight up to 65% at 230 kv; DRASTICALLY 
SLASHED MAINTENANCE . . . SF; does not decompose .. . 
routine inspection only half as frequently . . . interrupter 
easily removed; COMPLETE SAFETY AT ALL TIMES . . . dead 
tank construction; QUIET OPERATION . . . no discharge to 
atmosphere . . . closed system conserves gas, too. J-60967 
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you CAN BE SURE...1F irs \ Vesti nghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS” 


CBS TV FRIDAYS 
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NEW WORTHINGTON ROTARY % 
POWER TAKE-OFF COMPRESSOR 


~~ 

Lo; EASY TO OPERATE The new Worthington rotary 
power take-off compressor is notable in its 
starting ease, simple and reliable operation. 
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The facts about Worthington’s new ro- 

tary power take-off compressor are sim- 

ply these: 

© It is compact ... takes up 50% less 
space than conventional self-contained 
units 

e It is 30% less expensive (considering 
initial investment only ) 

e It is lightweight . . . 1140 Ibs. versus 

2400 Ibs. for conventional units 
Some idea of the compactness of this 
new rotary power take-off compressor 
can be gained from a tabulation of its 
size: only 39” high, 30” wide, and 39” 
long—about the size of a desk. Mount- 
ing is simple, too. The two-stage oil- 
cooled compressor, speed control, en- 
gine governor, oil cooler, air receiver, oil 
separator and oil storage receiver all 
mount on one common base plate. This 
compact design permits you to devote 
more of your truck space for other es- 
sential equipment. 

The new power take-off unit is easy 
to operate. Your operator can handle 
the unit right from the truck cab. Since 
it’s a rotary it will produce more air than 
reciprocating units because of its infi- 
nitely variable capacity control. And it 
requires less maintenance since there’s 
just one engine to care for. 

Why not investigate the new Wor- 
thington rotary power take-off compres- 
sor for yourself. Many companies that 
bought one for test have re-ordered. See 
your nearest Worthington distributor 
now. 

While you’re at it, ask him about his 


Send Section 60-17 


Holyoke, Mass. 


Coupon 
For 
Free 


Literature 


Name 


Street 
City 


anew aw oe we we SSS) 


Name of Company__ 


* LESS EXPENSIVE 


COMPACT The new Worthington rotary power 
take-off compressor requires 50% less 
space than conventional units. It is only 39” 
high, 30” wide, and 39” long. 


complete line of Worthington Blue Brute 
air tools—each protected by the Guaran- 
teed Availability Plan. (If any of your 
hand-held Blue Brute tools is in his shop 
for repair, he will lend you another one 
free.) Worthington Corporation, Holy- 
oke, Mass. In Canada: Worthington 
(Canada) Ltd., Brantford, Ontario. 


Worthington Corporation 


Please send me a copy of Bulletin 6002-B2, describing your new 
Rotary Power Take-Off Compressor. 


Zone__ State 





























PROCEED, 
DEFER 
OR MODIFY?’ 


Kaiser Engineers can 
help you decide 


Objective analysis is vital to sound decision on 


' new power generating facilities. Feasibility 
studies, economic analyses and site evaluations 
' are yours by an outside, impartial firm when 


Kaiser Engineers is selected to help you decide 


| 


when, how and where to proceed. 
These services are in addition to the design 
and construction of all types of power plants— 


nuclear, fossil fuel and hydro-electric—as well 





aren 


as other nuclear facilities. 


KE offers complete, one-company, integrated 
service from concept through construction— 
plus world-wide experience and the ingenuity to 


build quickly, within budget. 


KAISER ENGINEERS 


Division of Henry J. Kaiser Company 
Oakland 12, California 
Pittsburgh, Washington, D. C., Chicago, New York 


@ KE projects include work in Ghana, Japan, Puerto 
Rico, Vietnam, as well as the United States. They en- 
compass such diverse assignments as nuclear fuel analy- 
sis, a nuclear research center, plutonium production 
reactor, steam-electric power station and a hydro- 
electric plant. 

5458-P 
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DEAD END 


W6-2A from 6 Sol to 2 ACSR 


This Clamp Will Handle All 
Popular Service Drop Wires 


Conductor in contact with wedge for entire 
length of slider. 


Removable aluminum slider allows 
installation without threading through clamp. 


Drop wire can be pre-sagged and cut to 
exact length needed. 


Can be attached to bare neutral at any 
point in the span. 


For Light Service 
W6-4A 
6 Sol to 4 ACSR 


Your Choice of 3 Bails 


ec} a 


2 
STANDARD FLEXIBLE CAPTURED FLEXIBLE FREE 


For Heavy Service 
W2-0A 
2 Sol to 1/0 ACSR 


JASPER 


BLACKBURN 
CORPORATION 1525 Woodson Rd., St. Louis 14, Mo., WYdown 3-9430. 


ELECTRICAL WORLD e@ August 24, 1959 








Laying three Tiger Brand Submarine Cables to connec! the electrical facilities of Minnesota Power and Light Co. in Duluth and its subsidiary, 
Superior Water Light and Power Co. in Superior, Wisconsin. 


2,000-foot reel of armored submarine cable 3% inches in diameter made at the Worcester, Massachusetts » 
plant of American Steel & Wire Division of U. S. Steel. 


On the Job—C. F. Plass (center) Electrical Sales Engineer, American Stee! & Wire offers close liaison work 
with Charles F. Liscomb (left), V. P. of Zenith and member of the Minnesota Power and Light Company 
board of directors, and Donald C. MacDonald (right), President of Zenith Dredge Company, cable layer. 


Tiger Brand Electrical Wire & Cable 


A standard cable for every special job 


e Asbestos Wire and Cable e Varnished Cambric Cable 
e Mold-Cured Portable Cord e interlocked Armor Cable 
e Shovel & Dredge Cable e Special Purpose Wire & Cable 
e Paper & Lead Cable e Aerial, Underground and 


Submarine Cable 
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With (iss) Tiger Brand, it’s proved reliability 


Forty years is a long time for a submarine cable 
to be in continuous operation, but many of the 
original Tiger Brand Amarine Non-leaded Cables 
have been in reliable service that long. These 
rubber-insu.ated cables have won high regard from 
electrical engineers for both power transmission 
and communication service. 


Amarine cables are highly engineered. Each one 
is designed for a specific application. Quality is 
built in from start to finish with special attention 
to moisture-resistant rubber compounds. These 
retain their electrica! characteristics after years 
of under-water operation. 


Testing specifications are stringent. They go far 
beyond those ordinarily used because once a sub- 
marine cable is laid, it’s too costly to lift for 
frequent repairs. 


To make sure that every Tiger Brand Sub- 
marine Cable is installed properly, one of our 
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experienced field-service engineers is assigned to 
the project to help supervise installation. 

Amarine Leadless Cables save money because 
they are lighter, smaller and more flexible. They 
are easier to handle, cost less to install. 

For more information about submarine cable or 
any other kind of USS Tiger Brand Electrical 
Wire and Cable, write American Steel & Wire 
Division, Dept. 9228, 614 Superior Avenue, N.W.., 
Cleveland 13, Ohio. 


USS, Amarine and Tiger Brand are registered tradema 


American Steel & Wire 
Division of 
United States Steel 


mbia-Geneva Stee! Division, San Francis a ast 
Tennessee Coal & Iron Division, Fairfield 


ited States Steel Export Com 








S & € Open Cutouts 
take the 

“hit and miss” 

out of fuse tube 
handling 


It’s a cinch to hang the fuse tube in 
the Type XS open cutout. No fumbling, 
no missing, no dropping. Think how 
much easier and safer it makes the line- 
man’s job, especially at night or during 
adverse weather. The operator’s eye 
view at left shows why linemen like this 
cutout. There’s nothing intricate about 
the hinge and how to approach it. No- 
tice the wide and deep trunnion pockets 
in the ears of the hinge. The trunnions 
on the fuse tube drop in readily, with- 
out precise ‘‘steering.”’ 


Yet once the fuse tube is hung in the 
hinge it is positively kept from jam- 
ming or missing as it is swung closed. 
Multiple steering surfaces at the hinge 
and trunnion along with wide-angle up- 
per contact guides give positive control. 
The tube can be slammed closed, blind. 


Easy fuse tube installation is just one 
of many big advantages of S&C XS 
Open Cutouts. Here are more: 1) ex- 
haust always goes down and away from 
operator and conductors because of sin- 
gle venting; 2) arc energy and exhaust 
violence are minimized by an “arc- 
shortening” device; 3) you get versatile, 
economical load switching with Load- 
buster® (the portable loadbreak tool). 


To get an idea of how the XS open 
cutout can give you system-wide pro- 
tection and switching, please write S&C 
Electric Company, 4421 Ravenswood 
Avenue, Chicago 40, Illinois . . . and 
ask for Bulletin No. 511 “S&C Open 
Cutouts—Type XS.” 


S&C ELECTRIC COMPANY 
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\ SELF-LOCKING BOLT DESIGN 
ON THE RIGHT > FASTER, MORE SECURELY 


\ 
Joslyn’s new Twist-Lock Clevis is a carefully en- standard wrench and will not loosen even un- 
gineered unit of pole line hardware that assures der excessive vibration. 
faster, trouble-free line installation. More and 4. The special head ridges of the insulator bolt 

' more utilities are switching to this new type fit firmly into the recess of the clevis arm to 


clevis because it offers the following advantages: assure a safe, maintenance free unit. 


1. Elimination of the cotter key cuts out one ex 


The new Twist-Locking Clevises are made 
tra step and one loose part to handle—and pos- 


from corrosion resistant copper bearing steel, hot 
dip galvanized and thoroughly field tested. Spec- 














sibly drop—during line installation. 


2. The self-locking threaded bolt ties the top and ify the new self-locking bolt design from now on. 
bottom arms of the clevis together, making a It will assure you of less time and trouble during 
stronger assembly. clevis installation. Available immediately from 

3. The new screw bolt tightens easily with a your conveniently nearby Joslyn warehouse. 

















Spool Clevis }0440* goes up 
quicker with new, easicr-to 
handle Joslyn self-locking 


bolt. 


Secondary Pulley Bracket J255+ 
teatures new locking bolt design, 
special dual purpose mounting 
slot for faster stringing. 


eloctnicol, prognors for 56 yoors! 


Swivel Mounting Clevis J0422* 
is another style offering this 
new installation convenience. 





) 





UVE BETTER 
formic 


ott 
MU |||\ 


155 North Wacker Drive - Chicago 6, Illinois 


*Patent Pending #Patent No. 2,740,827 
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ingstrom rotor half is hoisted into place at Public Service Co. of Indiana’s 600,000 KW 
verating station at New Albany, Indiana. When complete, baskets filling the chambers 
side the rotors will provide approximately 1,500,000 sq ft of heat-exchange surface. 
is is one of the eight Ljungstroms being installed to serve four boilers, each evaporating 
000,000 Ibs of steam per hr. The New Albany station is scheduled for completion in 1961. 


BEHIND NEW ALBANY'S LJUNGSTROMS®” 
—LIFETIME AIR PREHEATER SERVICE 


One of the major reasons why Pub- 
lic Service Co. of Indiana, Inc., 
chose Ljungstrom for its new gen- 
erating station at New Albany is 
Lifetime Air Preheater Service. 
Lifetime Air Preheater Service 
means that Ljungstrom engineers 
make regular calls throughout the 
fe of each unit. They check to 
ake sure your Ljungstroms are 
orking at top efficiency, and 
nat they'll continue to work that 
iy. This service policy covers all 
ungstroms—right from the very 
rst installation made in 1923. 


But that’s not all. Air Preheater 
provides first-rate emergency serv- 
ice, too. For instance,a Ljungstrom 
customer in the southwestern U.S. 
recently called on a Wednesday 
night for replacement parts. Air 
Transport looked like the fastest 
way, but schedules indicated a min- 
imum three-day delivery time. So 
Air Preheater loaded the parts on 
a pickup truck, and their men drove 
them more than 1,000 miles to their 
destination...34 hours straight driv- 
ing. The parts were installed and 
in service by Friday morning. 


Fast response to emergencies and 
regular inspection of Ljungstrom 
installations are two of the many 
advantages Air Preheater pro- 
vides. Another is expert knowledge 
of boiler and preheater problems 
gained from over 35 years’ expe- 
rience. Perhaps these reasons ex- 
plain why 9 out of 10 preheaters 
sold today are Ljungstroms. 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17,N.Y. 





Blister-Proof...like KERITE CABLE 
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It’s xertite that andes the difference 


KERITE CABLE 


30 Church Street, New York 7. 
Branches in Ardmore, Pa., Boston, Cleveland, Chicago, 
Houston, St. Louis, San Francisco, Glendale, Cal. 


August 24, 1959 @ ELECTRICAL WORLD 













































Editorial Comment 
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Let's Push Sample Testing of Meters 





Random sample testing—or some equivalent selective program—clearly 
promises more accurate metering. Moreover it offers potential savings in meter 
testing expenditures estimated to approach $10 million a year. Despite these 
lures, widespread acceptance today seems mired in a morass of misunderstand- 
ings. 

Selective testing doesn’t need to be complicated. Its basic concept is that 
accurate analysis of tests on a properly selected sample of meters in service will 
evaluate accurately an entire group of similar meters. Trends thus disclosed 
tell meter engineers which meter types need maintenance. The result is that 
modern meters are allocated only enough tests to verify their sustained accuracy 
while older types receive the attention to keep them functioning adequately. The 
net effect, for many utilities, would be more accurate metering for less total 
expenditure. 

The breakthrough for sample testing came early in 1957 when Virginia 
Electric & Power Co secured the Virginia Corporation Commission’s sanction 
to try it (EW, July 15, 1957, p. 72). Since then, 14 other utilities have adopted 
the concept, with variations. Over 30 others are studying selective sampling or 
planning to propose it to their commissions. But these are not enough. 

Utilities, customers and regulatory commissions all stand to gain from adop- 
tion of selective meter testing. Experience is sure to bring refinements, assuring 
even greater advantages. 

To get this experience, and get it early, utilities must push sample testing now. 
They and the regulatory commissions must maintain an aura of free cooperation 
during this formative period. The ultimate program will be better if its develop- 
ment is unhampered by misunderstanding. 


Microwave Gets the Green Light 





The FCC policy ruling which promises removal of many restrictions on use 
of microwave portends a clear victory for the utilities. If the upcoming rule 
changes specifically applying to utilities bear out this promise, microwave cer- 
tainly will acquire new significance to the power companies. 

A provocative side issue is raised by the FCC ruling. Apparently, a utility 
now can reduce its net microwave costs by entering into cooperative operation 
of a circuit with other regulated companies which need service over the route. 
Many problems would arise, but if they can be solved, the lower net costs could 
accelerate the use of this powerful communications tool. 

But the important thing is that the air has been cleared by the expression of 
Federal Communication Commission policy. Now utilities can plan their co- 
ordinated communications systems for the most economic and satisfactory opera- 
tion without serious threat that their plans will be upset by future governmental 
interference. 
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BLOCKED INLET AND OUTLET channels 


from construction of sea wall at end of runway (A), utility 


Air Force Backwash Stirs Court Suit 


B and C) resulted 


Metropolitan Ed asks $1 million for damages it claims are 
caused by runway that deposits silt in plant channels 


Metropolitan Edison Co has 
filed suit against the United States 
Government in an attempt to re- 
cover part of the cost of damages 
caused to its Crawford Station by 
silt build-up in the Susquehanna 
River. MECO believes the silt ac- 
cumulation is caused by a change 
in the river flow resulting from the 
extension of a runway at nearby 
Olmsted Air Force Base into the 
river bed. 

MECO’s $1-million suit is now 
in the U. S. Court for the Eastern 
District of Pennsylvania, in Phila- 
delphia. Charging “gross and willful 
indifference” to the continuing need 
for a plentiful water supply at Craw- 
ford, the company claims that the 
gravel retaining wall along the side 
and end of the runway has blocked 
the flow of water previously used 
by the plant, and that no steps have 
been taken to correct the condition. 
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The result, according to a company 
spokesman, is that “it already has 
been called upon to expend large 
sums of money and will have to 
spend even more in the future be- 
cause of new deposits.” 


Claim Runway Causes Deposit 


The situation is shown in the 
artist’s sketch above: 

The sea wall at the end of the 
runway (A) has caused an eddying 
“backwash” which, in turn has de- 
posited a “siltbar” for some 2,000 
feet along the bank of the river and 
some 700 feet out into the stream 
(the shaded area in the drawing). 
This has blocked the cooling water 
inlet to the station (B), and has 
made it necessary for MECO to 
cut a channel through the silt and 
keep it open. 

The silt accumulation extends 
downstream to Battery Island, a 
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maintains. Backwash has deposited ‘siltbar’ (shaded area 
700 ft into stream and 2,000 ft along bank to island (D 


natural island, and according to the 
company, has blocked Crawford’s 
discharge channel (C). As of this 
writing, the visible sandbar extends 
1,000 feet from the old shore line 
(marked by the row of trees in front 
of the plant, beginning upwards and 
to right of the end of the runway). 
Under normal conditions, the depth 
of water off this shore line would 
be three feet; MECO reports that it 
is now only ankle-deep. 

The silt is a soupy mixture of 
sand, topsoil, coal dirt, and decay- 
ing vegetation. 

When the build-up _ started, 
MECO employees used a powe! 
shovel to keep open a_ channel 
through the silt. More than 10,000 
tons was removed and trucked out. 
When the footing became too un- 
stable to use the power shovel, em- 
ployees helped keep the channel 
open by using rakes and shovels. 

Then MECO conceived the idea 
of using a portable dredge to pump 
out the silt, but it was unable to 
keep up with the accumulation. 
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Now the company is using its own 
dredge mounted on a barge. This 
is an effective, if expensive, method 
of keeping the channel open. 

Since its supply of cooling water 
was curtailed, Crawford has been 
unable to handle its share of sys- 
tem load. Capacity loss, reports the 
utility, has hit up to 23 Mw. 

In a telephone interview with 
Electrical World, C. Franklin Bihy, 
chief of the legal branch of the 
Baltimore office of the Army Corps 
of Engineers, the agency respon- 
sible for the construction of the 
Olmsted AFB runway, emphasized 
that the government at this time 
does not know the exact cause of 
the change in the Susquehanna’s 
regimen (stream flow). The govern- 
ment, says Bihy, is presently inves- 
tigating and gathering data on the 
matter. “As yet, we have come to 
no conclusions,” he said. 

Understandably reluctant to dis- 
cuss a pending suit, Bihy did make 
the point that it was his understand- 
ing that the Metropolitan Edison 
suit was a protective one. Under 
the Federal Court Claims Act there 
is a three-year statute of limitations 
on suits against the government. He 
said MECO attorneys, in filing the 
suit, were not acting in an arbitrary 
manner, but were merely expressing 
the company’s position as well as 
protecting it. They were aware that, 
from a fact-gathering viewpoint, the 
matter was far from concluded. 


Voters Reject CL&P Bid 
To Lease Norwich Utility 


Residents of Norwich, Conn., re- 
jected a proposal by the Connec- 
ticut Light & Power Co to lease the 
city-operated gas and electric de- 
partments in a referendum Aug. 11. 

The proposal called for CL&P to 
pay $10,050,000 in lease payments 
over a 20-year period. In addition, 
if the city decided to sell the gas 
and electric facilities at the end of 
the lease period, there would be an 
additional payment of $2 million. 

The Norwich system has over 
10,000 customers and covers an 
area of about 23 square miles. 

About 40% of the eligible voters 
turned out and there were 1,904 
votes in favor of the proposal and 
2,919 against. 
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GE, Boveri Bids Picked By TVA 


GE’s 600-Mw unit will have quad-flow on 1,800 rpm low- 
pressure section. Swiss firm’s 500-Mw machine divides quad- 
flow on two 3,600-rpm shafts. Both take 2,400 psig steam 


The Tennessee Valley Authority, 
wasting no time in utilizing its new 
financing powers, has chosen the 
bids of General Electric Co and 
Brown Boveri Corp for construction 
of two large turbine-generators. 
The agency called the contracts the 
first step in a program to provide 
capacity needed in the last half of 
1962 and part of the capacity 
needed in 1963. 

One contract went to GE for a 
600-Mw unit at a cost of $18,007,- 
280. Described by the manufacturer 
as “the largest ever ordered,” the 
machine will be placed in operation 
in September 1962. 

GE’s unit will be cross-com- 
pound; the high-pressure unit at 
3,600 rpm and the quadruple-flow 


low-pressure unit at 1,800 rpm. 
Inlet steam will be 2,400 psig 
1,050F with a single reheat to 
1 OOOF. 


Brown Boveri's 500-Mw unit will 
cost TVA $8.5 million. This in- 
cludes two boiler-feed-pump-drive 
turbines rated 7.5 Mw each and fed 
from the high-pressure-exhaust 
crossover. 

The Swiss firm’s unit also will be 
cross compound, but with both 
shafts at 3,600 rpm and driving 
identical 303,585-kva generators. 
Cooling for rotor windings and core 
steel will be hydrogen, supplemented 
by liquid cooling in the stator wind- 
ings. 

The Brown Boveri turbine will 
have a high-pressure and two low- 
pressure units on one shaft, and an 
intermediate-pressure unit and two 
low-pressure units on the other. 
Expected capability is 554,602 kw, 
with inlet steam at 2,400 psig 
1,050F, one reheat to 1,000F, and 
with exhaust at 1.5 in mercury. 
Operation date is August 1963. 


Options Provided for Other Sets 

GE’s contract gives TVA the op- 
tion of purchasing three additional 
units of 600 Mw, each at the $18- 


million price. Brown Boveri pro- 
vided an option for one other unit 
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of 560 Mw at $8.35 million cost. 

Recent passage of the TVA bond 
financing bill “assures that money 
can be secured as needed” for its 
construction program, the agency 
said. “However, since funds are not 
immediately required for payment 
on these units, the first bonds are 
not likely to be issued for several 
months.” 

In fiscal 1959, TVA spent $66,- 
924,517 of its power revenues for 
new electrical equipment; 10% went 
to TVA-area suppliers, 63% to 
other U. S. firms, and 27% to for- 
eign companies. Foreign purchases 
totalled about $17.9 million. 

The 600-Mw machine probably 
will be the first unit in a new plant 
in the western part of the area 
served by TVA distributors, while 
the smaller unit may be installed in 
an existing plant, TVA said. 

GE’s bid on the 600-Mw unit was 
the only one received by the agency 
on the June 16 bid opening. West- 
inghouse submitted a price of $24 
million for an 800-Mw turbine-gen- 
erator. Brown Boveri's offer on the 
500-Mw unit was $3 million less 
than the bids of two English firms, 
C. A. Parsons Co, Ltd, and English 
Electric, Ltd. 


Bids Opened for Hydro Units 


In the meantime, the stiffening 
competition between U. S. and for- 
eign electrical equipment manufac- 
turers was reflected by the opening 
of bids to supply two or three hy- 
draulic turbines and two or three 
generators for TVA’s Wilson Dam. 
The turbines will be rated at 48,300 
hp each and the generators 36,000 
kva. 

Bids ranged from Baldwin-Lima- 
Hamilton’s apparent low of $1,438,- 
000 for two turbines to English 
Electric’s low of $5,025,315 for 
three turbines and three generators. 
The BLH offer was based on not 
liquidating damages for late de- 
livery. Eight firms, four of them 
domestic companies, submitted bids, 
all of which were unevaluated. 
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‘LIKE A DEAD CITY’ is the way one New Yorker described 


attan above Central Park South. View from RCA 


Heat storm conditions are prevalent during 


failures on 13-kv feeders serving upper 
Manhattan. Service is restored in 8-13 hours 


A massive outage caused by progressive cable failures 
left half a million sweltering New Yorkers without serv- 
ice from eight to thirteen hours on Monday, Aug. 17. 

Despite a huge air conditioning load that caused a 
new system peak, the outage was not the result of sys- 
tem overload, according to Consolidated Edison. 
Rather, it was attributed to the progressive failure of six 
of 20 13-kv cables leading from the company’s Hell 
Gate Station, and the subsequent decision by System 
Operations Manager Harry Otten to drop the upper sec- 
tions of Central Park network before cascading oc- 
curred. The correctness of Otten’s action was borne out 
by the fact that a seventh 13-kv feeder failed before 
the remaining 13 could be dropped. 

Of the 20 feeders, seven serve Manhattan’s upper 
west side from 59th Street to 110th Street. Five of these 
failed. Seven feeders serve the east side between 74th 
and 110th Streets, and two of these failed. The remain- 
ing six feeders are common to both sides of Central 
Park. Affected area is shaded in map on page 43. 

A new system peak of 3,923 Mw was established 
between 1 and 2 pm, just prior to the outage, which 
occurred shortly before 3 pm. At the time of peak, 
available capacity was 4,441 Mw. A previous peak 
of 3,485 Mw was set on June 10 between 3:30-4:30 pm. 

The outage, affecting 227,000 meters, resulted in an 
estimated loss of 1% million kwhr, and $50,000 in 
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shows blackness through center of 
Lights along Central Park West are from autos 
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picture, 


running 


revenues. The Central Park network load was about 
140 Mw at the time of shutdown, and seemed to be 
building toward an evening peak that would top the 
167 Mw set June 10 between 7 and 8 pm. This repre- 
sents about 4% of total system load. Cost of repair is 
not yet known. 

The situation bore a resemblance to an outage in 
Brooklyn caused by a 1955 heat storm, in which six 
27 kv cables had burn-outs (EW, July 18, 1955, p 10). 

The 13-kv feeders come down from Hell Gate, across 
the east side, under Central Park, and on to the west 
side. However, secondaries do tie across the park. 
This made it possible for Con Ed to attack the problem 
by isolating the west side—and its five failed cables— 
and concentrate on the east side with only two failures. 
The six feeders common to the two network sections 
required sending tracer currents from gasoline-engine 
generators to assure blocking at 110 west side vaults. 

Actually the first failure occurred Sunday night. 
However, on an underground network this size, this 
could be considered routine. It was repaired the next 
day by splicing in an idle marine cable from Hell Gate. 

But if Consolidated Edison had its share of trouble, 
so did the 500,000 people who were without power. 

At Mount Sinai Hospital, hands had to take over and 
supply life-giving power to artificial lungs so patients 
could stay alive. Most lungs had standby battery power, 
but hospital officials feared these would be exhausted 
before normal power was restored. Result: Police and 
Fire Department emergency squads brought gasoline 
generators and ran lines through hospital windows. 

The affected area was put on emergency status. Po- 
lice went on double duty to substitute for blackened 
1959 @ 
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LIFE SAVER: Nurse in foreground keeps respirator pump 
going while second nurse administers it to patient’s chest 


"Whistling in the Dark 


traffic lights and to hold down the expected rise in 
crime rate as darkness approached. Heavy police con- 
tingents were dispatched to stores and shopping centers 
to prevent looting. Banks, unable to close their electri- 
cally-actuated vault doors, put extra guards on duty. 

In the tall, elegant apartments on the east side’s “silk 
stocking” district, women, children, and dogs had to be 
rescued from dark, silent elevators. Water, ordinarily 
fed from rooftop tanks, ran out or was conserved by 
building superintendents for use in case of fire. Resi- 
dents, unable or unwilling to chance walking to apart- 
ments through dark stairwells, joked or talked about 
the blackout as they waited for power to return. 

Manhattan above Central Park was described by one 
observer as “. . . like a dead city.” The park itself, 
immediately closed off by the police, was—in the words 
of a TV commentator—“as dark as the Maine woods.” 

Of all the thousands of human interest incidents that 
must have taken place during the blackout, perhaps none 
was so touching as that of the blind, undaunted by tem- 
porary loss of light, leading sighted workers from a 
darkened building to safety and a sense of security. 

A three-pronged investigation—by Con Ed, the City’s 
Dept of Water Supply, Gas & Electricity, and the New 
York PSC—got underway immediately. WSG&E Com- 
missioner Armand D’Angelo gave Con Ed a well earned 
pat on the back for its handling of the situation, but de- 
manded a full explanation, “including whether or not 
their system is in proper operating condition.” 

Perhaps it was the length of the outage that drove 
home to so many the critical importance that electricity 
plays in mid-20th century life. It was put as well as it 
could be by a frightened old woman who told an EW 
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SHAVING BY CANDLELIGHT during power failure is Hen: 


Bruder. Luckier than most, he still had running water 
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The New York Times 


staff man roaming the streets with the police that “It’s 
like air or food . . . How long can we be without it?” 
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Thermal Breeder Reactor Program Warms Up 


A new Thermal Breeder Reactor 
Program is being initiated by the 
Atomic Energy Commission with 
the long-range goal of developing 
reactors which will make full use 
of the latent energy in thorium. 

Development of breeder reactors 
has been among the AEC’s long- 
range goals for some time because 
of the desire to conserve uranium 
supplies. 

Thorium is inserted in a reactor 
fueled with either Uranium-235 or 
Uranium-233. The chain reaction is 
sustained by the uranium while the 
thorium is converted to new uran- 
ium-233, which is then available to 
replace the fissionable material used 
during the reactor’s operation. 

The commission emphasizes that 
the new program, responsibility for 
which has been assigned to Oak 
Ridge National Laboratory, also in- 
volves a reorientation of work on the 
liquid metal fuel, aqueous homo- 
geneous and molten salt reactors. 

A special AEC task force recently 
concluded that there is little incen- 
tive for further development of these 
fluid fuel reactors as an approach to 
low cost nuclear power in the near 
future. Hence, the commission de- 
cided to reorient its fluid fuel effort 
toward the use of the latent energy 
in thorium and natural uranium 
through a long range development 
program. Because all three of the 
fluid fuel reactor systems were found 


by the task force to hold promise 
as breeder reactors, the new thermal 
breeder program may include one 
or more of them. 

During the current fiscal year, 
R&D work on the fluid fuel con- 
cepts will be discontinued, except 
as applicable to the new program. 

In the initial phases, AEC says the 
thermal breeder program will be a 
basic R&D effort and will include 
an evaluation of reactor technology 
to determine the most promising 
type of thermal breeder for con- 
tinued long range development. 

Meanwhile, the Advanced Epi- 


thermal Thorium Reactor (AETR) 
research program of Southwest 
Atomic Energy Associates is en- 
tering its second phase. Reactor 
core mockups are being planned for 
use in a critical assembly machine 
(see sketch above) to study effects 
of reactor materials on nuclear 
chain reactions and to check theo- 
retical data developed in the first 
phase. The AETR concept uses 
sodium as coolant, a_ thorium- 
uranium alloy fuel and a beryllium 
or graphite moderator. Target of 
the study by Atomics International 
is an A-plant of 360,000 ekw. 


Enrico Fermi Nuclear Plant Moves Along on Schedule 


ey 


. 


Construction of the Enrico Fermi A-plant at La- 
goona Beach, Mich., is moving along on schedule. 
The nuclear portion of the plant is well advanced and 
non-nuclear testing by Atomic Power Development 
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Associates, designers of the reactor is under way. The 
turbine-generator facility (see structure at left center), 
being built by Detroit Edison, is proceeding according 
to time table. Aug. 31, 1960 is the completion date. 
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Selective Tests Aid Meter Accuracy 


Time-proven procedures enable engineers to maintain 
meters more efficiently by pin-pointing need for attention 


L. H. NEWMAN, Consultant, 
Services Inc, New York, N. Y. 


Ebasco 


Selective meter testing presents 
an opportunity for the meter engi- 
neer to improve the efficiency of his 
work in maintaining the overall 
accuracy of watt-hour meters 
through the use of statistical tech- 
niques. To the statistician selective 
testing is a new application of time 
proven sampling procedures. To the 
meter engineer it represents both a 
change in philosophy and the use of 
a new tool-sampling. 

Meter engineers have long known 
that meter types differ in their ability 
to retain calibration and that further 
differences in performance result 
from variations in service condi- 
tions. For many years meter testing 
has been dominated by the idea that 
every meter, regardless of age, con- 
struction, or service conditions en- 
countered, should be tested at the 
end of the same fixed time interval. 
Testing codes and regulations pro- 
hibited any deviation from the set 
periodic rotation of tests. Such ac- 
tion, whether the test period be 
eight, twenty, or fifty years, pre- 
cludes any recognition of differences 
in the performance of individual 
meter types in the test schedule. 
Such differences will continue to 
exist so long as manufacturers con- 
tinue to improve the reliability of 
their product and meters of older 
types remain in service. A lengthen- 
ing of the test period can only 
amplify the effect of such differ- 
ences. 

Selective testing represents a 
change in philosophy which recog- 
nizes variation in meter performance 
as normal. Through the use of sam- 
pling, differences in performance are 
measured and used as a guide to 
direct corrective action to those 
meter types which are below stand- 
ard and away from meters which are 
not in need of recalibration. Thus 
the primary purpose of a test pro- 
gram, the recalibration of inaccu- 
rate meters, is achieved more effi- 
ciently. In effect the past is used as 
a guide to future action. This phi- 
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losophy is as old as the expression 
“Learn by experience.” Further- 
more, sampling is not new. All sam- 
pling methods suggested to date for 
use in selective testing have been 
used in other applications for many 
years. Sampling is only a means for 
implementing the fundamental phi- 
losophy but is not a part of this 
philosophy. 

Normally a change in philosophy 
is a long process. Yet in the case 
of selective testing the new philoso- 
phy appears to have been accepted 
by a substantial portion of the in- 
dustry in less than three years. Few 
have seriously questioned the use of 
the past as a guide to future action. 
If selective testing offers the in- 
creased efficiency claimed and the 
fundamental ideas have been ac- 
cepted, why have so few electric 
utilities adopted this method of test- 
ing? 


Theory Easily Applied 


A probable answer is that many 
meter engineers have had no occa- 
sion to develop an understanding of 
or trust in the sampling procedures 
upon which scheduling is based. 
Many commission engineers are 
probably reluctant to approve use 
of selective testing for the same rea- 
son. This belief is supported by the 
fact that most discussion of this 
method is centered on the problem 
of sampling. 

_ Two myths further complicate the 
situation. Statistics are regarded by 
some as being too complex for any- 
one except a mathematicial genius. 
To others it is the mere keeping of 
numerical records and therefore the 
function of a clerk. The truth lies 
between these extremes. Anyone 
with reasonable intelligence can 
learn enough statistical theory to do 
the sampling required by selective 
meter testing. It will, however, take 
more than the reading of a few 
magazine articles and a lecture or 
two a year at committee meetings. 

There is no general solution to 
the problem of how the meter engi- 
neer can learn sampling theory. The 
individual who is convinced that 
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this theory is essential to his work 
will find a way to get it just as those 
who now use selective testing have 
done. Some will employ outside 
consultants and learn through the 
cooperative effort which must go 
into the preparation of a sampling 
plan. Others may find a statistician 
within their organization who can 
clear up problems which exist. Sta- 
tistical texts are available, but this 
method will be difficult without as- 
sistance. In the larger cities evening 
classes are often available. These 
means represent individual effort. 

Group action might be taken 
through the Edison Electric Insti- 
tute Meter Committee in scheduling 
a series of meetings dealing with 
successive phases of sampling. Such 
a program would require helpful 
planning in the selection of speakers. 
At the end of the series material 
could be released as a comprehen- 
sive booklet. In the field of manage- 
ment the work seminar has been 
used by the electric utilities. Such 
a seminar, under the direction of a 
competent teacher of | statistics, 
would definitely be worthwhile. 

In organizing a sampling project 
the statistician uses what is called a 
sampling plan. The problem and its 
solution are set forth in four logical 
steps. In effect the sampling plan 
answers four questions: 

1. From what record shall the 
sample be drawn? 

2. What procedure shall be used 
for the drawing? 

3. How shall the estimate of the 
unknown be calculated from sample 
data? 

4. How shall the reliability of the 
estimate be evaluated? 

So long as step 1 isolates the sub- 
ject of an inquiry and step 2 pro- 
vides a truly random procedure for 
drawing, many estimates may be de- 
rived from a single sample by varia- 
tions in steps 3 and 4. Reference to 
the sampling plan places specific 
problems in proper context to the 
whole. For example, a sample of 
I-14 meters may be used to estimate 
(a) the proportion of meters more 
than 2% fast, (b) meters more than 
2% slow, (c) meters beyond + 2% 
accuracy limits, (d) meters in rural 
service, (e) average accuracy of the 
group, (f) average accuracy of rural 
meters compared to urban meters. 
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Each estimate answers a different 
question. The procedure used in 
steps 3 and 4 may differ for in- 
dividual estimates. Estimates of pro- 
portions of fast, slow, and inaccurate 
meters could be derived by the use 
of variables or Poisson distribu- 
tion; the estimates of the propor- 
tion of rural meters could be based 
on attributes. The best method of 
analysis may vary in accordance 
with the specific question and the 
reliability of the estimates may vary. 
Even though steps 1 and 2 have 
been completed, modifications of 
steps 3 and 4 can be made to an- 
swer new questions. 


Evaluate Each Sample 


In selective meter testing a sepa- 
rate sample may be drawn for each 
meter type and several estimates 
may be made from each. Each esti- 
mate, though based on a single 
method of drawing, is a unit for 
analysis under steps 3 and 4 of the 
sampling plan. The reliability of 
each estimate must be separately 
calculated and each estimate must 
stand on its own merit. 

This separability is important. 
The analysis of a sample by vari- 
ables is very efficient. A relatively 
small sample can produce a high de- 
gree of reliability if the population 
from which the sample was drawn 
was essentially normal. It is prob- 
able that meter types which use 
Alnico magnets will meet the re- 
quirements for analysis by variables. 
It is also probable that some meter 
types which do not have Alnico 
magnets may meet these require- 
ments when used in urban areas 
where system grounding is good. 

There is no reason why analysis by 
variables should be rejected by a 
utility merely because it is not ap- 


propriate for all meter types. The 
method of analysis used for each 
meter type should be the most effi- 
cient possible. So long as each 
sample stands on its own merits 
there can be no theoretical objec- 
tion to the use of one method of 
analysis for one meter type and a 
different method for other types. 

Because analysis by variables is 
more efficient than analysis by at- 
tributes the sample required to at- 
tain a predetermined degree of re- 
liability is not as large. When the 
sample is drawn from a file in which 
meters are classified by type, the 
size of each sample presents no 
problem. When the sample is drawn 
from billing records, the drawing 
must be such that the samples of 
minor meter types are adequate un- 
der the method of analysis used. 
This usually results in a sample 
larger than needed for major meter 
types. Methods exist by which such 
samples may be “thinned” without 
destroying the random nature of the 
sample. It is sufficient here to note 
their availability. 


Group for Similar Aging 


In the previous discussion each 
meter type has been considered a 
separate group on the basis that 
meters of the same type would have 
the same “aging” characteristics 
when used under the same general 
service conditions. A separate sam- 
ple would be drawn for each meter 
type produced by each manufac- 
turer. If meters of different types 
have the same “aging” character- 
istics, all the objectives of selective 
testing can be attained if they are 
merged into a single group. The 
sample size required for the ex- 
panded group will be only slightly 
larger than that for a single meter 


Interpretation of Sample Tests Influenced by Accuracy Level 


When meters 
shown inaccurate 
by a sample 
are... 


14.03% 


9.51% 


11.22 to 16.83 


7.61 to 11.41 


The range of possible values for the 
entire group, in %, is... 


For an accuracy level of 
20% 


10% 


12.63 to 15.43 | 13.75 to 14.31 


8.56 to 10.46 | 9.32to 9.70 
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type and no loss in sampling ac- 
curacy will result. When the sample 
size is small in relation to the popu- 
lation, an increase in the population 
has little effect on accuracy. 

It is believed that some commis- 
sions have required full breakdown 
by meter type. This is unfortunate 
because it requires the testing of 
more meters than necessary. The 
only criterion for grouping is simi- 
larity in the aging process. The bur- 
den of proof will undoubtedly fall 
on the utilities to support any group- 
ing made. In this respect a pooling 
of experience by meter engineers 
may be of benefit to all. The most 
effective use of selective testing can 
be achieved if intelligent groupings 
can be made. There is no reason to 
believe that meters produced by dif- 
ferent manufacturers, but essentially 
the same in electrical and mechani- 
cal detail, should differ materially in 
the rate at which they age. 


Accuracy Is Criterion 


The only function of sampling in 
selective testing is to determine the 
relative overall accuracy of differ- 
ent meter groups. The sequence of 
testing is governed by these relation- 
ships. While sampling accuracies of 

- 2% with 90% confidence look 
good on paper, such accuracy is not 
needed in most cases at the present 
time. Much lower levels of ac-: 
curacy would be just as effective 
and would permit the use of smaller 
samples. 

For group A in the tabulation, 
14.03% of the meters in the sample 
were found “defective” while the 
corresponding value for a similar 
sample from group B was 9.51%. 
If the sampling error were 20% the 
entire group A could range from 
11.22% to 16.83% while group B 
could lie between 7.61% and 
11.41%. These ranges overlap. 
The low for group A is below the 
high for group B. Therefore, the 
statement that meter group A is 
worse than B cannot be made with 
90% certainty. 

With a 10% sampling error the 
upper limit for group B is below the 
lower limit for group A by a com- 
fortable margin. Hence, a 10% 
sampling error would not change de- 
cisions for the two samples. Re- 
quiring that sampling accuracy be 

2% merely increases the size of 
the sample beyond that actually 
needed as a basis for decision. 


ELECTRICAL WORLD 














If, however, the sample from 
group A had yielded a percentage of 
9.59% even a sampling tolerance 
of + 1% would have been insuffi- 
cient to permit a positive statement. 
The need for sampling accuracy 
tends to increase as a point of de- 
cision is approached. 

In starting a selective testing 
program most meter engineers would 
actually need very little sampling on 
which to make initial decisions. The 
good and the bad meter types are 
already known. With the passage of 
time, meter types which were in- 
itially high in accuracy will tend to 
become more inaccurate and ap- 
proach the point at which testing 
will be required. The accuracy of 
meter groups on which concen- 
trated corrective effort has been ex- 
pended will be improved and such 
groups will tend to approach a level 
at which testing will be stopped. As 
the range of variations in accuracy 
between meter types disclosed by 
the samples decreases the need for 
greater sampling accuracy will rise. 
There is no reason why this factor 
should not be considered in the de- 
termination of sample size. 


Predict Future Accuracy 


Under certain applications of 
selective meter testing the volume of 
test work will vary from year to year 
depending on which meter groups 
require correction at the time. The 
ability to project the accuracy of 
each meter group several years into 
the future would be of value to the 
meter engineer in planning to help 
in smoothing peaks and filling val- 
leys in the work load. Fairly ac- 
curate estimates should be possible 
for periods of three to five years, 
and with increasing experience, for 
even longer periods. 

Many applications of selective 
testing require that a certain percent 
of the meters of a given type be 
tested each year as long as the group 
accuracy remains above a specified 
limit. In some plans only fast 
meters are considered, in others both 
fast and slow meters are included. 
The problem is to determine how 
long a group of new or recalibrated 
meters could, on the average, be 
left in service before reaching the 
level established for the start of 
testing. 

The graph illustrates a method 
useful in obtaining an approximate 
answer. This chart is based on the 
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ACCURACY DEVIATIONS are probably a function of age. Trends revealed 
during periodic tests can be expected to continue as shown by dashed line 


assumption that testing will be re- 
quired when the total of the fast and 
slow meters in the group reach a 
stated percent, and that the com- 
pany had been testing on an eight 
year cycle. 

When the sample is drawn for 
this meter type it will consist of eight 
subgroups. The first will include 
meters which were tested in the pre- 
vious year, the last will include 
meters which have been in service 
for eight years without recalibra- 
tion, and under periodic testing 
would have been tested at the pres- 
ent time. Analyze these eight sub- 
groups in the sample. This repre- 
sents supplementary analysis under 
point 3 of the sampling plan. Plot 
the percentage of defective meters 
in each against the years of service. 
This will give a curve as shown 
above. 

Individual points will probably 
deviate from a smooth curve to 
some extent because the subsample 
from which each was derived is 
small. Point H can be checked by 
an analysis of past test records be- 
cause these meters were also tested 
at the end of the eighth year. The 
sample in the following year will 
yield a second set of estimates for 
certain points. If this meter type 
does not require testing, point A 
will drop out in the second year and 
an additional point I will be ob- 
tained. If mass testing is required, 
analysis of these records will pro- 
vide further checking of point H 
and some previous points. 

The estimated proportion based 
on the entire sample represents an 
average of the subsamples used in 
this analysis. By projecting the 
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curve it will be possible to estimate 
the position of the overall average 
in several future years. If the sub- 
groups are relatively equal in size, 
each point will carry the same 
weight. If this is not the case each 
point must be given an appropriate 
weight. In such projections future 
test and retirement schedules must 
be considered in determining the 
weights used. 

This method of analysis can also 
be used to measure the aging 
characteristics of individual meter 
types. When two or more meter 
types produce curves which are 
essentially the same, these types can 
be grouped for selective testing. The 
curves can be used to support the 
reasonableness of such action. 


Use Will Improve Method 


Selective meter testing is still 
new. It will take time to cut and try 
before exact capabilities and limita- 
tions of different methods can be 
evaluated. Experience will prove 
that no method will give optimum 
results under all conditions. 

The electric utilities do not have 
the freedom to experiment to the 
extent possible in industry. Meter 
testing for years has had little free- 
dom to use test schedules as a tool 
in maintaining overall metering ac- 
curacy because of the dominance of 
the periodic concept. This domi- 
nance has now been broken. It is 
sincerely hoped that no single vari- 
ant of selective testing will ever 
gain recognition by meter engineers 
or regulatory authorities as the only 
method. If this happens, progress 
will stop because freedom to experi- 
ment and improve will be gone. 
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Statistical Sampling Guides Meter 


New analytical method screens test data for trends by meter 
types, saves by directing effort to those of lesser accuracy 


C. V. MOREY, Meter Engineer, Consoli- 
dated Edison Co of New York 


Statistical sampling techniques 
are commanding more attention as 
an aid in maintaining watt-hour 
meters. But little of this attention is 
being directed to a simple under- 
standing of practical applications. 

It is extremely important to em- 
phasize that sampling techniques 
are designed only to determine the 
condition and _ performance of 
meters by type. by location, or by 
whatever classification seems to be 
necessary. Knowledge thus acquired 
permits labor and material to be 
directed to those groups of meters 
in need of attention instead of using 
the shotgun approach through 
periodic testing. If this performance 
could somehow be determined with- 
out tests, the essential purpose 
would still be served. Sample test- 
ing by itself accomplishes no pur- 
pose with respect to maintaining ac- 
curate metering and, if maintenance 
operations are not carried out in 
accordance with its findings, it 
serves no purpose whatsoever. 

Sampling is basically a simple 
practical tool, the only data required 
being the present performance level 
of each homogeneous group of 
meters. The statistician can offer 
certain guidance in the application 
of various plans, but only the meter- 
man with his specialized training 
can properly interpret test results. 

It is certainly not a waste of time 
to study the scientific background 
from which the sampling formulas 
and constants arise. But it is not 
necessary to know all the concepts 
to apply sampling as a useful and 
economical tool. Utilities must look 
at statistical sampling from the op- 
erating rather than the scientific 
standpoint to avoid delay in reap- 
ing its advantages. 

What consideration should govern 
the decision on whether or not to 
employ sampling techniques? 

For meters of types presently 
known to be performing unsatisfac- 
torily, sampling simply confirms 
the poor performance although it 
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would have application later to de- 
termine the effectiveness of cor- 
rective maintenance. A _ possible 
exception is a meter type being re- 
tired from service for unsatisfactory 
performance or inadequate capacity. 
In such case, sample testing can be 
used to keep track of performance 
for the remainder of meter life and 
the retirement rate can be acceler- 
ated or slowed up in accordance 
with performance shown each year. 

For meters of types presently 
known to be performing satisfactor- 
ily, however, sample testing will 
disclose the actual performance year 
after year more accurately than pe- 
riodic testing and in many cases 
at a small fraction of the cost. Rou- 
tine testing or maintenance opera- 
tions would then be confined in 
future years to those specific groups 
of meters which develop the need 
for such attention. 

The data needed to institute 
sample testing for meter types to 
which it is applicable can be ob- 
tained from files of recent periodic 
tests. Steps to be taken are as 
follows: 

1. Separate meters in 
into homogeneous groups. 

2. Decide the terms in which to 
express meter accuracy. 

3. Establish the accuracy band 
representing accurate meters. 

4. Estimate the present per- 
formance level of meters in each 
homogeneous group. 

5. Establish criteria to judge fu- 
ture performance level. 

6. Decide upon confidence levels. 

7. Decide on a method of ran- 
domly selecting meters for test. 


service 


Needs Homogeneous Groups 


Each group of meters to be sepa- 
rately sampled must be sufficiently 
similar in design and construction to 
react generally in the same way, 
accuracy-wise, to service conditions. 
Satisfactory assurance of meeting 
the requirements for homogeneity, 
usually called stratification, can 
usually be obtained by considering 
each meter type separately. How- 
ever, where a certain type of meter 
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is fitted with either pivot or ball 
bearings, or is not adequately surge 
protected, or is an indoor type 
used both outdoors and indoors, 
etc., more than one homogeneous 
group may be set up within the type. 

On the other hand, where meters 
of the same manufacture but dif- 
ferent type designations are essen- 
tially identical, two or more types 
may be grouped together. Also, 
where lightning surges and over- 
loads are overriding in their effect 
on older meters, two or more such 
types may be grouped. 

Apart from such special cases, 
stratification by meter type usually 
provides a fundamental basis for 
differentiating between most of the 
factors that affect meter per- 
formance. It recognizes age, design, 
and such factors as load capability, 
corrosion resistance, and surge pro- 
tection. Meters are designed and 
manufactured by type, approved by 
type, and utility companies pur- 
chase and maintain them by type. 
Studies made over the years all tend 
to confirm there is no significant 
variation in performance within a 
given meter type, except for indi- 
vidual meters loaded beyond their 
limitations or non-surge-protected 
meters exposed to lightning surges. 

Considering either full-load ac- 
curacy alone or a weighted aver- 
age of full load and light load ac- 
curacies, upper and lower limits of 
the band representing accurate 
meters must be established for 
evaluating meter performance. Op- 
eration of the sampling plan is not 
affected by the limits selected or by 
the method of calculating accuracy. 

Limits of + 2% (98 to 102% 
registration) have come to be gen- 
erally accepted as representing ac- 
curate meters. Any category of 
meter performance may be estab- 
lished. It could be: Slow meters 
registering below 98%; accurate 
meters registering between 98% and 
102%; fast meters registering over 
102%; or meters outside the 98 to 
102% limits, which would be the 
sum of the “slow” meters and the 
“fast” meters. A sampling plan can 
be adopted which will disclose the 
percentage of meters in whatever 
categories are selected. 

The present average performance 
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Maintenance 


of meters in each group must be es- 
timated for each category selected. 
For any given confidence level, the 
estimate of performance level de- 
tcrmines the number of sample tests 
required. The better the perform- 
ance level the fewer the tests. (See 
formulas for n.) If the estimate is 
significantly out of line with the 
facts, however, and too few tests 
are made, the risk of rejecting a 
satisfactory meter group will be in- 
creased. 

Although the present perform- 
ance level of a meter group would 
not be identical with that shown 
by previous periodic tests on meters 
longest in service without test, they 
provide a conservative basis for the 
estimate. As the future results of 
sampling tests are analyzed year 
after year, the actual performance 
level of each meter group will be- 
come well established within a nar- 
row range. Where the present per- 
formance level of a meter group is 
close to limits established for accept- 
ing or rejecting meter groups, the 
number of sample tests required 
may well be in excess of the number 
required by periodic testing. In such 
a case, the use of sampling as a tool 
is not economic. 


Establish Sound Criteria 


A measure of acceptable per- 
formance, based on sound judgment 
or regulatory rulings, must be estab- 
lished for each meter group. This 
measure probably would be the 
same for all groups. It might be 
Set as a minimum percent of meters 
in service required to be accurate 
(98 to 102%), or as a maximum of 
meters permitted to be fast, or it 
might require that two such criteria 
be met. 

Confidence levels used in sam- 
pling are selected as a matter of 
judgment and they represent the de- 
gree of confidence that the sample 
will not give a false measure of the 
group as a whole. No two samples 
taken from a meter group can be 
expected to be exactly alike and 
no one sample can be expected to 
represent exactly the average per- 
formance of all meters in the group. 

Confidence levels are a function 
of the number of sample tests re- 
quired, a higher confidence level 
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NORMAL DISTRIBUTION of meter inaccuracies permits variables analysis 


requiring a greater number of tests. 
They are of two kinds: (1) the per- 
cent confidence that the sample 
will not show an acceptable meter 
class to be unacceptable and (2) 
the percent confidence that the 
sample will not show an unaccept- 
able meter class to be acceptable. 
In normal sampling applications, 
the first of these is usually called 
“producer’s risk” and the second 
“consumer’s risk.” Generally the 
same confidence level would be se- 
lected for both risks. 

Confidence levels selected for 
watthour meter testing need not be 
as high as in many other sampling 
applications because of the peculiar 
condition which obtains. In meter 
testing, sampling is applied to sub- 
stantially the same conditions in the 
meter population year after year, 
as changes in meter performance 
usually take place very slowly. 
Thus, with a 90% confidence level, 
there is only one chance in ten that 
the first year’s sample would show 
falsely that an unacceptable class 
of meter is acceptable (or vice- 
versa) but only one chance in 100 
that a second sample would give the 
same false indication. On this basis, 
a confidence level of 90%, or even 
85%, should be satisfactory. 


Select Sampling Plan 


Meters for sampling must be se- 
lected in a manner such that every 
meter of a homogeneous group is 
given an equal chance to be tested. 
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Unless machine tabulating equip- 
ment is available, perhaps the sim- 
plest way is to select the meters 
from a file which contains a card 
or form representing each meter in 
the group. The total number of 
meters in the group is divided by 
the number of samples required. 
This quotient produces a value 
which may be called N. 


Single Sampling Preferred 


Starting with any randomly se- 
lected card between the first card 
in the file and the Nth card in the 
file, every Nth card is withdrawn. 
If the file consists of cards of uni- 
form shape and thickness, a pair of 
dividers having a space equal to N 
times the average card thickness 
may be used with satisfactory re- 
sults. The file from which the se- 
lection is made must contain all 
of the meters of the homogeneous 
group which are in service, even 
though there is a remote chance of 
repeating a sample test on a meter 
in successive years. 

Any statistically sound sampling 
plan must meet the objective—to 
provide information as to the per- 
formance of meters in service. But 
there are two broad classifications— 
by attributes and by variables. 

A simple and basic approach to 
the problem is the single sampling 
of each group of meters by attri- 
butes, each group being considered 
to contain an infinite number of 
meters. Where this method re- 
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quires a reasonably small number 
of tests, it is generally to be pre- 
ferred because of its lack of com- 
plications in administration. The 
acceptability or unacceptability of 
the meter group’s performance is 
determined immediately when the 
required number of tests have been 
completed. 

The number of samples can be 
reduced by using sampling plans set 
up for the finite number of meters 
involved. Plans are readily avail- 
able for this purpose, notably in 
Military Standard 105-A.* 

A reduction in the required num- 
ber of tests may also be made by 
adopting double or sequential sam- 
pling plans by attributes. By use of 
such plans, the performance of the 
meter group can usually be evalu- 
ated by testing fewer meters than 
with single sampling. Double sam- 
pling plans provide that tests be 
made initially on a smaller number 
of meters than for single sampling. 
The acceptability of the meter group 
may be established by this initial 
sample. But if the results are not 
conclusive, additional tests are re- 
quired on the second sample. The 
combined samples are then analyzed 
for stricter tolerances. 

In sequential sampling, testing 
continues until a conclusive an- 
swer is reached as to acceptability 
or unacceptability. 


Variables Takes Fewer Tests 


Variables sampling 
more complete information with 
fewer tests. It takes account of the 
specific accuracy of each meter and 
just how far it is inside or outside 
the pre-set limits. Inspection of an 
accuracy-distribution curve plotted 
from the sample tests and of the X 
and o values derived from variables 
analysis shows trends in meter per- 
formance from year to year to a 
degree which cannot be matched by 
the attributes method. Because more 
effective use is made of the data, less 
sample tests are required. The 
additional office calculation is not 
significant because most companies 
have been calculating meter per- 
formance in terms of X and o for 
some years. 

Variables sampling can be used 
only if a plot of meter accuracy 


produces 


*Available from Superintendent of Doc- 
uments, U.S. Government Printing Office, 
Washington 25, D.C. 
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against number of meters tested 
shows a reasonably normal distribu- 
tion. This requirement should be 
met easily by all modern types of 
meters. The use of Alnico damp- 
ing magnets in modern meters, in- 
troduced by Duncan Electric Co in 
1936, has effectively eliminated im- 
pairment of accuracy by lightning 
surges which is the major factor in 
abnormal distribution. 


Analyze Test Results 


The decision whether to use vari- 
ables or attributes is in the hands 
of the meterman except for guidance 
from the statistician in determining 
the degree of normality required for 
variables sampling. But the follow- 
ing simple test will decide the point: 

Determine the actual percentage 
of meters with accuracy outside the 
acceptable limits in the complete file 
of periodic test cards for a relatively 
large number of meters in a homo- 
geneous group. Assign P,; and P» 
values (see below) and select at 
random a number of completed test 
cards equal to the number of 
samples which would be required 
by the variables plan. Analyze test 
results on the selected cards. If the 
accuracy distribution is reasonably 
normal and if the formulas for ac- 
ceptance and rejection give answers 
in agreement with known _per- 
formance for the entire group of 
meters, variables sampling can be 
used satisfactorily. 

Smoother accuracy distribution 
curves will result if they are plotted 
in 0.1% steps. The entire operation 
may be repeated once or twice for 
check. 

Often the decisive factor between 
variables and attributes will be the 
number of  non-surge-protected 
older meters exposed to lightning. 
Attributes sampling may have to be 
used for such types. 

The advantages of any form of 
sampling are questionable where the 
total number of meters in a homo- 
geneous group is small. Where the 
minimum requirements for sampling 
would result in substantially the 
same number of tests as periodic 
testing, it is not economical. 


Six Steps Check Suitability 


To make a practical application 
of variables sampling to a homo- 
geneous group of meters, the fol- 
lowing steps suffice: 

1. Express estimated perform- 
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ance level (P,) in decimal form. 
(3% of meters operating in excess 
of 102% gives P, == 0.03) 

2. Express the criterion which 
differentiates between satisfactory 
and unsatisfactory performance 
(P-) in decimal form. (5% of meters 
operating in excess of 102% gives 
P, = 0.05) 

3. Express “producer's risk” (a) 
and “consumer’s risk” (8) in decimal 
form. These risks are usually made 
the same. If it is desired that there 
be not more than 10% chance that 
an acceptable group will be found 
unacceptable and not more than 
10% chance that an unacceptable 
group will be found acceptable, then 
a =f = 0.10 and the confidence 
level is 90%. 

4. The required number of sam- 
ple tests 

(Ka +1Ke) 


Kp, + Ke, 
where k = —- - 


and Ka, Kg, Kp, and}Kp, are the normal 
deviatest exceeded with 
8, P, and P, respectively. 


probability @, 


For our example n = 301 and 
Re = K = 1.28155 
Keg = K..» = 1.28155 
Kp, = Kos = 1.88079 
Kp, = Kos = 1.64485 


Values of n and k for both 90% 
and 85% confidence levels are 
shown in table for values of P,; from 
0.1% to 4.0% and for P., from 
1.0% to 5.0%. 


5. X and o values are calculated 
from completed sample tests. 


7. 2 
=< = - — 
n 


2X" = 2X2) 


c= 


6. If X + koe does not exceed 
102%, the indicated performance 
of the meter group is satisfactory. 

The tabulation applies to one- 
sided criteria only such as the num- 
ber of meters which exceed 102% 
or the number below 98%. Calcu- 
lations for determining acceptability 
where a two-sided criterion is in- 
volved, such as an evaluation of 
meters operating either above 
102% or below 98%, are not in- 
cluded here. But typical examples 

+t Techniques of Statistical Analysis 
by Eisenhart, Hastay and Wallis—Mc- 
Graw-Hill—1947, Table 1.1 p. 18. 
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Allowable Percent of Meters Exceeding Limit (P,) and Estimate of Performance (P,) 
Set Number of Tests Required and Coefficient k for X 


Where P» is limited to... 


1% 2% 
Deviation No. of Deviation 
Coeff. Tests Coeff. 

k k 
.708 572 
.602 466 

537 .401 
.489 .353 

451 .315 


No. of 
Tests 
n neo 
53 35 
95 62 
156 102 
254 166 
422 276 


747 
1,479 
3.663 


489 
967 
2.396 


419 
.392 
.368 


. 283 
. 256 
231 
210 
190 


—-~oo°oco 


300 


528 
1.039 
2.558 


345 

126 
6% 
8% 
0% 
5% 
0% 
5% 


0% 


1.673 


2.977 


&eWWNN = 


n; = No. of tests for 90% confidence level 


EXAMPLE |: 

Qualification for Satisfactory Performance—Not more 
than 2% of meters over 2% fast (P2 — 0.02). 
Estimate of Present Performance—About 1.2% of 
meters over 2% fast (P; = 0.012). 

From Table—Number of tests n; required for 90% 
confidence level is 528 and the deviation coefficient 
k= 2.355. 

From Tests on 528 Meters—Calculate the XY and o 


values. If (X 2.155 «) = 102.0, it can be said with 
90% confidence that 2% or less of the meters are more 


than 2% fast. If (¥ + 2.155 6) > 102.0, over 2% of 


the meters are more than 2% fast. 


EXAMPLE 2: 

Qualification for Satisfactory Performance—Not more 
than 5% of meters over 2% slow (P. — 0.05). 
Estimate of Present Performance—About 3.5% of 
meters over 2% slow (P; = 0.035). 


ke 


Deviation Deviation 
Coeff. Coeff. 
] 2 5d k 
486 368 
379 . 262 
314 196 


266 148 
110 


078 
051 
027 
005 


132 
187 
274 
422 
1.947 


no = No. of tes's for 85% confidence level 


From Table—The number of tests nz required for 85% 
confidence level is 384 and coefficient kK = 1.728. 
From Tests on 384 Meters:—Calculate the X and o 
values. If (X¥ — 1.728 o) = 98.0, it can be said with 
85% confidence that 5% or less of the meters are over 
2% slow. 

If (X — 1.728 «) < 98.0, over 5% of the meters are 
more than 2% slow. 


EXAMPLE 3: 

If both above qualifications are being checked— 
Test number of meters represented by the larger of the 
two n, or ns values, calculate the ¥ and o values for 
the total number of tests made, and use these same 


values in the expression X + k o for separately deter- 
mining conformity with each qualification. Using more 
data than necessary for one of the qualifications will 
simply increase the confidence with which the statement 
as to conformity can be made. 


which may be readily applied to 
any such situation may be found on 
Pages 43 and 44 of Military Stand- 
ard 414.* 

P; and P, values can be assigned 
for any kind of criterion. When 
more than one criterion is applied 
to the same group of meters, and 
the P,; and P» values are different, 
more than one n value will be ob- 
tained. In such case, the larger 
number of tests is made and each 
Criterion is checked separately 


against the total number of such 
tests. More than the required num- 
ber of tests will thus be used some- 
times in checking performance, but 
this simply has the effect of increas- 
ing the confidence level. 

Attributes sampling requires the 
same P, and Ps, a and 8 values. A 
large number of attributes plans, 
which cover most of the combina- 
tions of values which might be as- 
signed to these factors, can be found 
in Military Standard 105-A. 
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Where these plans are used, the 
number of meters in the sample 
which are outside prescribed accu- 
racy limits must be less than the 
“rejection number” given in the 
tables for the indicated performance 
to be satisfactory. 

In selecting meters at random for 
test, an additional quantity should 
always be picked to allow for cases 
where the tester cannot readily gain 
access and for cases which should 
not be included in sampling. 
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and prints out, as shown on the card repro- 
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Computer 


Statistical method used by 
manufacturer to control ac- 
curacy, can aid utilities 

PETERSON, Supervisor, Product 


Meter Department, Gen- 
Somersworth, N. H. 


oR 
Evaluation, 
eral Electric Co, 


Meter manufacturers today must 
be certain that their products meet 
accuracy specifications and customer 
requirements, and utilities need as- 
surance that accuracy standards are 
maintained by meters in service. For 
either, continuous testing is manda- 
tory. The resulting masses of data 
are unwieldly, and important indi- 
cations, including possible savings, 
could escape recognition. Thus a 
rapid, systematic evaluation process 
is a necessity. 

Since 1950, General Electric Co’s 
meter department has employed 
statistical methods in evaluating 
watthour meter accuracy data. Its 


bration accuracy of any group of 
meters by two terms, X, average, 
and o, the standard deviation. This 
approach has been accepted by the 
industry, many utilities finding it an 
effective tool. 

The system involves computer 
cards, one for each meter, which 
record identification and test results. 
Originally, these were marked with 
a “mark-sense” pencil, but more re- 
cently punching has superceded the 
pencil. 

With this system of recording and 
processing data, utilities can quickly 
explore accuracy data on a universe 
of meters. They can evaluate the 
accuracy of a complete shipment of 
new meters or compare meter types 


— o ~ 
FL LAG 
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Speeds Evaluation of Meter Tests 


or ratings from one or several manu- 
facturers. Test equipment used in 
district test shops can be compared, 
as well as the results obtained by 
each tester on a given meter group. 

The cards can be used to analyze 
meters in service in accordance with 
manufacturers’ types, years in serv- 
ice, and date of manufacture. The 
system can gauge the effect of geo- 
graphical location on _ sustained 
meter accuracy and assist in retire- 
ment programs by indicating meters 
consistently giving trouble. 

In general, the system provides 
accurate data rapidly for use in basic 
decisions and process controls, 
especially of factors otherwise ob- 
scured. It reduces time for testing 
and calculation and removes chances 
of human error. It helps in coordi- 
nating basic accuracy of test equip- 
ment, pinpointing areas for main- 
tenance or additional work. It 
measures performance in many areas 
quickly, including the human ele- 
ment in meter testing and guides 
purchasing. 

As used in the factory, the method 
studies meter operation at test load 
conditions of rated load at unity 
and 0.5 pf lagging, and 10% load 
at unity pf. It furnishes individual 
types or ratings of meters within 
the production group; data on how 
each laboratory tester makes qual- 
ity audit tests; a breakdown by pro- 
duction shifts; the results from the 
laboratory check panels used for 
quality audit; a value for the output 
accuracy of each factory check sta- 
tion operator; and, a measure of the 
output of each of 24 factory check 
stations used for certified calibra- 
tion. 

On the mark-sense type IBM 
card are many facts common to 
meters of the same type, such as, 
date and the standard’s correction 
and number of revolutions for each 
test load. Such cards constitute a 
master and detail mark-sense card 
system. To facilitate work and re- 
duce the digits used, a full-load 
meter accuracy (F.L. X) of 99.9% 
is listed as —0.1% and its square as 
01%. A negative value is indi- 
cated by a CR following the number. 

Detail cards are sorted for a de- 
sired study factor, such as, a labo- 
ratory panel or production shift, and 
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processed through a tabulator. This 
derives a detailed listing of all data 
punched into the individual cards, 
plus a summary card containing the 
total meters and the summation of 
the X and X? values for each test 
load. 

Only summary cards are further 
processed. They go through the 


computer for computation of X = 
sX/N (where N is the number of 
meters) and of o = \/ 3X?/N — X. 
Summary cards for all studies are 
processed through the tabulator, 


and a summary sheet of the X and « 
values is printed. 


Takes 30 Min. per Week 


Use of a larger computer would 
shorten the processing time in as 
much as more digit storage is avail- 
able, which permits all calculations 
on a single pass of the cards through 
a machine that is also faster. This 
machine also affords a daily accum- 
ulation of all values measured, thus 
providing the calibration picture of 
the week to date. 

Actual processing time is about 
30 min. A similar weekly listing of 
1,000 detail cards, or a monthly 
listing of 4,000, requires less than 
| hr of processing. On these sheets 
data are displayed for rapid study 
and decisions. By plotting daily, 
weekly, and monthly information on 
trend charts, operators can better 
examine and gauge the effects of 
adjustments and controls. Not only 
are daily and weekly data available 
immediately, but a great labor sav- 
ing is realized over manual methods. 
Savings appear in the table below. 


Computer Saves 72 Manhours of Manual Plotting 


Use of a master card for listing 
all common information saves time 
and reduces the chances of a mark- 
sense error. The laboratory data 
taker fills out a master card for 
each meter type tested. Unless the 
unusual happens, this master re- 
mains the standard for each meter 
of the type tested throughout the 
data taker’s work shift. 

Some information is common to 
both the master and detail cards, 
such as, meter type, work shift, labo- 
ratory data taker, and laboratory 
check panel number. Such common 
items permit the card to be mixed, 
as the IBM equipment sorts on the 
duplicated columns and puts the 
cards in proper sequence. At the 
end of the day’s work, the cards are 
delivered to the data-processing 
group. Standard IBM equipment 
and processes are used, and a de- 
tailed and summary report is ready 
at eight the following morning. 

With the rather recent introduc- 
tion of semi-automatic and auto- 
matic test stands, featuring elec- 
tronic digital data presentation, 
print-out and card-punch attach- 
ments eliminate the mark-sense por- 
tion of the operation. Accuracy 
inherent in the new equipment is 
well within a utility’s requirements, 
where 0.1% deviation is normally 
acceptable. Such equipment mini- 
mizes testing time, human errors, 
and the data-processing cycle time. 

Recently, the effectiveness of 
sampling techniques was measured 
from 30,000 quality audit detail 
cards accumulated during 1957. By 
processing these, operators ob- 
tained a complete tabulation in a 


and Calculation 


1. Calculating 21 X's and o's daily, five days per week 


2. Calculating 171 X's and o's weekly 


3. Tester efficiency gain with mark-sensing rather than 


logging and computing 


Total Weekly Saving 


Manual Computer Weekly 
Method, Method, Saving, 
Manhours Manhours Manhours 
25.0 3.0 22.0 
44.0 2.0 42.0 
8.0 
72.0 
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few hours instead of two months. 

Until recently, individual meter 
accuracy readings, as indicated by 
a test standard, were logged on a 
data sheet, where simple calcula- 
tions arrived at the absolute meter 
accuracy for each test load. Sheets 
of these data were summarized by 
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plotting individual values for a given 
test load on a o-plot sheet, from 
which X and o were calculated. Cor- 
rect statistical sampling procedures 
give a very concise measurement of 
the overall group accuracy, but did 
not permit a study of many factors. 

Extraction and interpretation of 


Lag Load 
| Corr. Ratio 





No. of Meters 





0.09 





logged information through the cus- 
tomary means takes a whole se- 
quence of plots and calculations for 
each factor studied. Even a weekly 
study could involve some 170 plots 
and in excess of 40 manhours. By 
the time solutions had been recog- 
nized, conditions could have altered. 
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with the world’s newest mercury luminaires 


from General Electric 


New beauty, efficiency, safety > 
for-every street and highway 


GENERAL @@ ELECTRIC 





GO MODERN 


with General Electric's 
new mercury luminaires 


New M-250 


175 and 250 watt 
residential and light-traffic streets 


Get top efficiency, 


new modern 


POWER PACK built-in ballast saves $50-75 per TERMINAL BOARD allows quick hook-up with two clamp- 
during installation—175- to 1000-watt sizes. type screws; eliminates splicing, other interconnections. 


2) ELECTRIC 
@eaatat 


UNIVERSAL SLIPFITTER easily adjusts for 11%- or 2- TILTED OPTICAL ASSEMBLY directs light where it is needed, 
inch brackets. Requires no additional parts. 


contributes to graceful styling. 


UNIT PHOTOELECTRIC CONTROL with dependable new 
G-E cadmium sulphide cell locks on top of unit. 
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New M-400 
hac o New M-1000 


business and traffic streets, highways 700 and 1000 watt 
whiteways and shopping centers 


styling, plus these extra values 


Smart styling ... unequalled efficiency. . . economical oper- 
ation ... all are yours with new General Electric mercury 
luminaires. And, for the first time you'll find ratings for 
every street and highway in a single design family. 100% 
designed by General Electric— with components engi- 
neered to work together—this new mercury line delivers 
these major user benefits: 


Unparalleled photometric performance —Precisely con- 
toured reflector and proven prism design give optimum 
light output and control. 
Unequalled electrical efficiency — Built-in “Power Pack” 
: ballast, first introduced by G.E., provides lowest “watts 
vac ioe oo loss” in the industry; available in all ratings. 

MULTI-POSITION SOCKET—IES distribution types Wide flexibility—IES distribution types may be selected 
are easily selected by simple screw adjustment. by simple movement of adjustable socket. Mount on either 
114- or 2-inch bracket with universal slipfitter. 
Low installation and maintenance costs—Easy access to 
all components, convenient two-connection pre-wired ter- 
minal board for wiring, unitized construction make instal- 
lation simple. Long-life ballast, positive gasketing, heat- 
resistant glassware minimize maintenance. 

Get full information from your General Electric Appara- 
tus Sales Engineer or Agent today or use the coupon below. 


Progress /s Our Most Important Product 


LAMP FLEXIBILITY—complete lamp selection— G & N : - A L & £ LE CT o | C 


clear, white, color improved, 175 to 1000 watts. 


Section E450-5, General Electric Co., Schenectady 5, N. Y. 

Please send me free bulletins on the subjects checked below: 
O New Mercury Luminaires, GEA-6943 

O Cadmium Sulphide Photoelectric Control, GEA-6987 


Name a 
Company 
, a Street_ 
ACRYLIC REFRACTOR on M-250 unit, heat-resist- 
ant glass refractors on other units, cut breakage. wh... . State ae 
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Reliable—after years of tests 


New G-E cadmium-sulphide control 


installs in seconds ... lasts for years 


Now, from General Electric comes the industry’s newest, most 
dependable cadmium-sulphide photoelectric control. Years have 
been spent in the research, design, and testing of this new street 
lighting control to produce the most efficient, most reliable cad- 
mium-sulphide control available. Now, after exhaustive testing, 
the reliability problem has been solved with a custom-built Gen- 
eral Electric cadmium-sulphide cell. Shock, surge, humidity, vi- 
bration, load, temperature—these were among the tests conducted 
—but none was found to alter the dependable performance of the 
new G-E control. 


Addition of the new cadmium-sulphide cell is but part of the 
story. General Electric has developed a new, simplified circuit 
with specially-engineered long-life components . . . designed and 
built to work together and to reduce your control costs. 


Get the full details from your General Electric Apparatus 
Sales Engineer or Agent, or write Section 450-25, General Elec- 
tric Company, Schenectady, New York. 


Progress /s Our Most Important Product 
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ADVANCED DESIGN FEATURES give: (1) depend- 
ability from new G-E hermetically sealed 
cadmium-sulphide cell; (2) long life from 
specially-engineered components; (3) built-in 
protection from voltage surges; (4) power 
savings through accurate external adjustment. 
NO VACUUM TUBES OR RECTIFIERS. 
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Electric Utility Methods 


CONSTRUCTION ° OPERATION e MAINTENANCE 


Washer Speeds Cleaning of Meter Covers 


R. L. DuCOTY, Meter Supervisor, Akron Division, 


C. F. LeROY, JR., Meter Section, Akron Division, Ohio Edison 
Co, Akron, Ohio 


Glass meter covers are washed at the rate of one 
cover every 30 sec at the new meter section facilities 
of Ohio Edison Co, Akron Div. The covers are fed 
into the washing machine by a single-belt, divided- 
bed conveyor. 

The conveyor bed inside the washer is a 1-in. mesh 
steel mat belt, 10 in. wide, driven independently from 
the external conveyor system. Covers are carried 


DOUBLE-BED CONVEYOR in sorting room carries covers to 
the washer and meter bodies to the as-found test board 
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through a 4-ft high-pressure hot solution spray and 
drain section using “Oakite Rustripper” solution. 
Then they pass through a 3-ft high-pressure, hot cleat 
water rinse and drain section to emerge over a steel 
slide to a table top. In the wash and rinse sections, 
covers are sprayed from above and below by high 
pressure sprays from “Birdseye” type nozzles. 

Solutions from an electrically-heated 250-gal wash 
tank and 125-gal rinse tank are recirculated through 
removable cleanout screens by double bearing, all 
iron, centrifugal pumps with stainless steel shafts. 
The solution and rinse tanks are drained and refilled 
at about six-week intervals. In each tank, a drain 
sump and a flush-out system of perforated pipes 
remove sediment. A float valve on the rinse tank 
is adjusted to provide a continuous slight overflow 
so that rinse water is kept clear. 

Throttling valves are provided in each spray sec- 
tion so that the pressure from above can be slightly 
higher than that from the lower nozzles. This keeps 
the covers from shifting position on the belt. 

Steam and moist air are carried away by a venti- 
lating system connected to the building exhaust. 
Solution temperatures are thermostatically controlled 
at 15OF, and a dial thermometer on each tank indi- 
cates temperature. 

Meters are carried from the pre-clean and sorting 
room on the same belt that carries the glass covers 
to the washing machine. Just before reaching the 
washer, the meters are diverted from the belt to a 

(Continued on page 90) 





Engineering Reference Sheet 


Capacitive Reactance of ACSR 
Bundled Conductors at 60 Cycles: 


T. F. PERRINE, Electrical Engineer, Ebasco Services, Inc, New York, N. Y. 


Circular rts 


Mils or No. of *60-Cycle Capacitive Reactance, Megohms per Conductor per Mile Within a 1-ft Radius 
AWG Strands Radius Single —2-Conductor Spacing, In.— -3-Conductor Triangular Spacing, In.- 
Aluminum Al Steel In. Conductor 6 9 12 15 18 6 9 12 15 18 


1,590,000 54 7725 0814 0510 0450 .0407 .0374 .0408 .0328 0271 .0227 0191 
1,510,000 54 .7530 0821 .0514 .0453 0411 .0378 .0411 .0331 0274 0230 0194 
1,431,000 54 7325 -0830 .0518 .0457 .0415 0382 0414 .0333 .0277 .0232 0196 
1,351,000 54 7120 .0838 0522 .0462 .0419 .0386 , 0416 .0336 .0279 .0235 0299 


1,272,000 54 6910 0847 0526 0466 0423 .0390 0419 0339 .0282 .0238 0202 
,192,500 54 -6690 -0857 .0531 .0471 .0428 0395 0423 .0342 0286 0241 .0205 
1,113,000 54 -6465 0867 .0536 .0476 .0433 .0400 0426 0346 0289 0245 .0209 
1,033,000 54 -6230 0878 0542 .0481 .0439 .0406 0430 0349 0293 0248 0212 


954,000 
900,000 
874,500 
795,000 


5980 -0890 0548 .0488 0445 .0412 ‘ 0434 0354 .0297 0252 0216 
.5810 0898 0552 0492 0449 0416 d 0437 0356 0299 0255 0219 
5730 0903 0554 0494 0451 0418 J .0438 .0358 0301 .0257 0221 
5475 0917 0561 .0531 0458 .0425 ‘ 0442 .0362 0305 0261 0225 


NNNN 


795,000 
795,000 
715,500 
715,500 


.5540 0912 0559 0499 0456 .0423 ‘ 0441 0361 0304 -0260 0224 
.5700 0904 0555 0495 0452 0419 ‘ .0438 .0358 .0301 -0257 0221 
-5180 0932 0569 0509 0466 .0433 é .0448 .0368 0311 -0267 0231 
5255 .0928 0567 -0507 .0464 .0431 ‘ 0446 0366 0309 -0265 0229 


N™NOON 


715,500 
666,600 
636,000 
636,000 


— 


NNN SO 


5405 -0920 0563 0503 0460 .0427 ‘ 0444 0363 .0307 0262 0226 
.5000 0943 0574 0514 .0471 .0438 ‘ 0451 .0371 0314 -0270 0234 
4885 0950 .0578 0518 0475 .0442 ‘ .0454 .0373 0317 0272 0236 
4950 0946 0576 0516 .0473 .0440 ‘ 0452 .0372 0315 0271 0235 


636,000 
605,000 
605,000 
556,500 


5095 0937 0571 0511 .0469 0436 A .0450 : 0312 0268 .0232 
4760 0957 0582 .0521 .0479 0446 ‘ 0456 d 0319 0275 0239 
4830 0953 .0579 .0519 .0477 0443 d .0455 ‘ 0318 0274 .0238 
4635 0965 0586 0525 .0483 .0450 ‘ 0459 ‘ 0322 0278 0242 


NNN SO 


556,500 
500,000 
477,000 
477,000 


4765 0957 0581 0521 .0479 .0446 : 0456 A 0319 0275 0239 
4520 0973 0589 0529 .0486 0453 ‘ 0461 ‘ 0324 0280 0244 
4290 0988 .0597 0537 0494 .0461 J .0467 ‘ 0329 .0285 0249 
4415 0980 .0593 .0533 .0490 .0457 : 0464 d .0327 0282 .0246 


NyNNN 


397,500 
397,500 
336,400 
336,400 


3915 1015 0611 0550 .0508 0475 d 0476 : 0338 0294 0258 
.4030 -1006 0606 0546 .0503 .0470 J .0473 ‘ 0336 0292 0255 
.3605 1039 0606 0563 .0520 0487 : .0484 é .0347 0303 0266 
.3705 1032 0619 0559 0516 0483 A 0481 d 0344 0300 0264 


NNNN 


300,000 
300,000 
266,800 
266,800 


-3400 -1057 .0631 0571 .0529 0496 ‘ 0489 J .0352 .0308 -0272 
-3500 -1049 0627 .0567 0524 0491 J .0487 : 0350 0305 0269 
3210 -1074 0640 0580 .0537 0504 ‘ .0495 d 0358 0314 .0278 
3165 -1079 0642 .0582 0539 0506 d .0497 d .0360 0315 0279 


NNNN 


-2815 1113 0659 0599 0557 0524 d 0508 ‘ 0371 0327 0291 
.2510 1147 .0677 -0616 .0574 -0541 J -0520 d 0382 0338 .0302 
2235 -1182 0694 0634 0591 0558 d 0531 J 0394 .0350 0314 
.1990 1216 0711 0651 .0608 0575 : 0542 d .0405 0361 0325 


*Capacitance reactance varies inversely with frequency. 
, 1 
**X’, is the component of capacitive reactance (megohms) due to the electrostatic flux within a 1-ft radius and equals for a 60-cycle voltage: 0.0683 logiy ; 
where r is the conductor radius in feet. The remaining component of capacitive reactance X’~ accounts for the flux between the 1-ft radius and other 
phase wires and equals: 0.0683 login d where d (ft) is the geometric mean distance between phase wires. 


The total capacitive reactance per phase is the sum of X’, and X’y. Since the X’4 factor is not affected by bundling it may be obtained from the 
usual tabular sources of such data on single conductor per phase lines. 


Printed with the permission of and republication rights reserved by Ebasco Services, Inc. 
, " 


+A table .isting inductive reactance characteristics of ACSR Bundled Conductors at 60 cycles was published in Electrical World, 
Aug. 10, page 49. 
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hooks on, records dips, peaks... 


This new General Electric Type CH-7 “hook on” con- 
tinuously records all transient dips and peaks up to 750 
amps or volts without breaking the circuit. It’s portable, 
inking . . . features throw-away inkwell, 0.7 second re- 
sponse time and 28 chart speeds. No power required... 
unattended, it operates 60 days indoors or outdoors from 
a hand-wound, spring-clock chart drive. And the butyl- 
molded hook-on transformer is now available in new 13.2 
and standard 8.7 kv-rated insulation. Companion port- 
able and switchboard models in the CH inking line record 
a-c and d-c volts and amps, a-c watts, vars, frequency, and 
d-c milliamps and millivolts. Or, for an inkless trace, Gen- 
eral Electric’s all-weather Type CF-7 portable recorder 
offers the same hook-on convenience. Indicating Type AK 
instruments, with trigger-operated hook, give quick, ac- 
curate readings. Range selector rotates with finger-tip 
pressure .. . only one scale shows at a time. For the com- 


, 


plete “‘hook-on” story just contact your nearby G-E Ap- 
paratus Sales Office or Distributor; or write direct to Section 


592-103, General Electric Co., Schenectady 5, N. Y. 


Other General Electric Instruments for Electric Utilities—High- 
accuracy portable, panel and switchboard indicating instruments; re- 
corders, indicator and recorder controllers; halogen leak detectors. 


INSTRUMENT DEPARTMENT 
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General Electric Master Unit Sub- 
stations are your best ‘total value’ 
buy—most advanced transformer, 
switchgear designs . . . completely 
integrated for modern, economical 
power distribution. 


For a “total value” product appraisal, consider 
these over-all advantages of factory-built unit sub- 
stations, then factor in the product superiority of 
G-E transformer and switchgear components. 


With factory-built substations, you benefit from 
the werk of G-E’s expert engineering staff which 
takes over the detail jobs of substation design and 
frees your engineers for other projects. 


Centralizing responsibility with General Elec- 
tric assures you of a thoroughly integrated, mod- 
ern product, like the unit substation shown at the 
right which supplies the entire electrical load 
for the new United States Gypsum Company plant 
at Galena Park, Texas. Single billing against one 
order number means simplified cost control. Co- 
ordinated shipment results in quicker, less-costly 
instaHation. Factory-built unit substations make 
possible a building-block approach to low-cost 
expansion. 


Unit substations have been accepted as com- 
munity “good neighbors” because they are at- 
tractive, compact, easy to landscape, and have 
low noise levels. 


After you make the basic determinations of sta- 
tion arrangement, subtransmission and feeder 
voltages, specify a General Electric Master Unit 
Substation for the best “total value” buy for your 
distribution system investment. For more informa- 
tion, contact your nearest G-E Apparatus Sales 
Office. General Electric Co., Schenectady 5, N. Y. 

512-32 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 





These switchgear features are part of 
G-E Unit Substation value 


VERTICAL-LIFT DESIGN makes inspection, mainte- 
nance safer. Operators can actually see when 
primary disconnects are parted 


FIRST 1000 MVA BREAKER was developed to meet 
need for increased interrupting capacity. It makes 
G-E line most complete in industry. 


TWO-CYCLE BREAKER offers benefit of reduced 
line burning during fault, better coordination with 
other distribution protective devices. 


PROTECTED AISLE permits maintenance—indoors 
in any kind of weather. An optional feature, the 
protected aisle is shipped factory-assembled. 





STREET LIGHTING 


Demonstrator Helps Sell Street Lighting 


A new demonstrator unit is help- 
ing Orange & Rockland Utilities Co 
sell residential street lighting. 

The unit, developed by General 
Electric Co, is not intended to sell 
any particular plan, pattern, design 
or equipment. Its purpose is to 
emphasize the widespread need for 
improved street lighting on 76% of 
the nation’s residential streets. 

In the photo, D. E. Schaab, super- 
visor of lighting and sma!l power, 
Orange & Rockland, demonstrates 
the unit. 

His presentation goes like this: 

1. A daylight view is shown of a 
typical residential street. 

2. After properly setting the 
stage, Schaab brings night to the 
residential area and shows how the 
street looks with old-style radial 
wave luminaires mounted at each 
end of the block. 

3. Next, a typical installation is 
shown. Old radial wave units are 
mounted at each end and in the 
middle of the block. He points out 
that these provide only poor lighting, 
typical of many of today’s other- 
wise modern residential areas. 

4. In the next scene, a modern 
suburban luminaire is used. The 
point is made, however, that a single 
unit located in the center of the 
block does not provide the necessary 
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illumination for the entire block. 

5. The next two scenes show the 
use of five modern suburban street 
lighting fixtures per block. This is 
sufficient to provide the necessary 
level of illumination, Schaab says, 
but if trees have not been properly 
trimmed, undesirable shadows re- 
sult, thus detracting from the mod- 
ern installation. 


Co-op Gets Leads From Drawing 


When Hancock-Wood Electric 
Cooperative, North Baltimore, Ohio, 
drew up plans for a contest to get 
new electric heating customers, they 
decided they also ought to do some- 
thing for their customers who al- 
ready were using electric heat. The 
decision: Give away a one-ton air 
conditioner to the winner of a draw- 
ing, just as they were doing in the 
new heating contest. The result: A 
happy, well-electrified customer, 
helpful records on present electric 
heating users, and testimonials for 
future promotional use. 
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Those customers who had bought 
electric heating prior to 1959 were 
asked to send in their name, type of 
heat, date put to use, installed heat- 
ing capacity, and 25-50 words on 
why they liked electric heat. 

The winner said his only com- 
plaint with electric heat was that he 
hadn’t converted years before. He 
heated his 818-sq ft house for $128, 
or 15.6¢ per sq ft, during the winter 
of 1958-59 with electricity. Though 
it was the worst winter since the 
1942-43 season the customer paid 
less than for oil the year before. 


August 
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The final scene (see photo) shows 
that with trees properly trimmed the 
street is well lighted at night and 
preserves its beauty by day. 

“The unit is excellent for showing 
the value of good street lighting,” 
Schaab says. 

Information can be obtained 
from: General Electric Co, Outdoor 
Lighting Dept, Hendersonville, N. C. 


Plans for 30-p Life Ad 
Near Final Stages 


Plans for the 30-page electric in- 
dustry’s Medallion Home ad are 
reaching the final stages. 

The center spread of the section 
also will be the center spread in Life 
Magazine’s September 14 issue. 
Higher readership is expected as a 
direct result of this positioning, ac- 
cording to Live Better Electrically. 

Over 3,500,000 preprints of the 
Life ad have been ordered by utili- 
ties for distribution to customers. 
Fourteen utilities have placed orders 
for 100,000 or more. 
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RT&E Dual OCT CUT Cite: 
are cutting labor time 
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Since R T&E introduced the industry’s first dual voltage trans- 
former three years ago, an increasing number of utilities have 
joined the pioneer group who first installed these units. 
R T & & Included among the many utilities who have installed RT&E 
dual voltage transformers are Commonwealth Edison Co., South 
. Carolina Electric & Gas Co., Puget Sound Power & Light Co., 
Introduced the first dual Kansas Power & Light Co., Central Louisiana Electric Co. and 


voltage transformer with Wisconsin Electric Power Co. RT&E has shipped over 5000 
dual voltage transformers to these and other leading utilities. 
. RT&E is proud of the contribution it has made to the electrical 
changing voltage. industry through the introduction and promotion of the exter- 
nally operated dual voltage transformer. 
Available in all primary voltage combinations: 2400 x 4800 volts, 
Has the most dual voltage 2400 x 7000 volts, 7200 x 14,400 volts, 4800 x 14,400 volts. Also 
nits in service. custom designed to special requirements. See your RT&E 
— . representative, or address inquiries to Dept. A., Waukesha, Wis. 


external means of 


Provides the widest variety 


of voltage combinations. =, CORPORATION 


WAUKESHA, WISCONSIN 
PORTLAND OREGON 





Procurement & Products 


TURBINE ORDERS } Orders are on the upswing for steam turbine-generators. In the first 
six months of this year, contracts were placed for capacity totalling 
3,254 Mw. This compares with orders for 3,239 Mw during all of last 
year. General Electric Co, alone, received orders for more than 2,000 
Mw during the first seven months of the year. This will mean a smaller 
than anticipated cut in personnel, reports GE Vice President 

W. S. Ginn. 


The rise in turbine-generator orders will continue in 1960, Ginn 
predicts. He notes that the steam turbine-generator industry since 
World War II has experienced definite five-year cycles of ordering 
by electric utilities with two or three years of heavy ordering, a sparse 
number of contracts in other years. 


PRICES > Price reductions of about 10% are announced by I-T-E in list prices 

of low-voltage switchgear, unit substations, and unit substation trans- 

formers up to 2000 kva. This follows up GE’s August 4th announce- 

nent to the same effect. Other producers of the same equipment are 

planning to fall in line with I-T-E’s and GE’s price cuts. An intensive 

study of costs and prices of all I-T-E products also lead to reductions 

up to 10% in large air circuit breakers sold to independent electrical 

switchboard assemblers. I-T-E points out that the course of future 
labor and material costs could force an increase in some prices. 


PRODUCTS > New line of pad-mounted distribution transformers has been an- 
nounced by Standard Transformer Co. The units, available for single 
or three phase, are mounted on a cement pad, permitting user to 





locate all wiring underground . . . I-T-E has added a complete line 
of compact network transformers as part of its new marketing policy 
which makes transformers available as independent units for the 
first time. The network transformers are available in seven ratings 
from 300 through 2500 kva for primary voltages of 4160/2400 
through 23 kv. 


FACILITIES New test facility at Allis-Chalmers’ Greendale (Wis.) nuclear power 
lab is supplying heat transfer and pressure drop data required for 
boiling water nuclear reactor design . . . ‘Three-phase, 300-Mva testing 

unit for studying the thermal and electrical characteristics of high 
capacity turbine-generators has been installed at Westinghouse’s East 
Pittsburgh plant. It is now capable of loading turbine-generators at 
zero power factor up to 400 Mva, and may be redesigned for loadings 
up to 600 Mva in future. 


DprA ss si 4 oie EEE 06s owe rlav kde sb esees page 68 
PORE INE is: 0 0 s6dcis adi Ve eee es coke page 77 
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6 UNIVOLT® 35 
LZ TRANSFORMER OIL 
LZ High Oxidation Stability... 
/ Low Power Factor 


Univolt 35 is an outstanding trans 
former oil because of its excellent 
oxidation stability, low power factor 
and lasting insulation action. ‘This de 
pendable, proved-in-use product is 
refined from a high quality, specially 
selected straight mineral oil. Its highly 
desirable characteristics include low 
viscosity, freedom from acid, alkali and 
corrosive sulfur, and compatibility 
with the varnish finishes of coils. 

Univolt 35 offers outstanding per 
formance under the conditions of 
extreme heat produced by peak sum 
mer loads serving commercial and 
home air conditioning. The utmost 
care is taken in transporting Univolt 
35: it is shipped in specially prepared 
and inspected tank cars which are 
loaded indoors. 

Univolt N36 is another high quality 
transformer oil. Perfected by Esso Re 
search, it possesses all the character 
istics of Univolt 35 plus an effective 
oxidation inhibitor. For complete in 


formation, contact your nearest Esso 
Office or write: Esso Standard Oil 
Company, 15 West 5lst Street, New 
York 19, New York. 


Installation view of a high efficiency 53,333 kva power transformer 


In Industry after Industry..."ESSO RESEARCH works wonders with oil” 
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NEWS OF MANUFACTURERS 


Procurement & Products 


25-Ton Half Spider Welded 


For Niagara Power Project 


Half-spider for a 167-Mva waterwheel generator is 
shown at left being welded in Westinghouse Electric’s 
East Pittsburgh works. 

After fabrication and machining are completed, the 
27-ft-dia, 25-ton piece will be joined with matching 
half and installed in the New York State Power Author- 
ity’s Niagara power project. The utility is using twelve 
other waterwheel generators of the same capacity at the 


power site. 





40-Ft Mill Shapes Turbine Part 


Section of a low-pressure turbine for a 340-Mw, 
3600/1800-rpm close-coupled, cross-compound steam 
turbine-generator for Consolidated Edison’s Unit No. 4 
is being machined (right) on a 40-ft mill in Allis- 
Chalmers’ shop. 

Steam conditions for the unit, one of two being sup- 
plied Consolidated Edison by A-C, are 2000 psig. 
1050/1000 F and 2.0 in. Hg absolute exhaust pressure. 
Each of the turbine-generators has two rows of 46-in. 
exhaust blades; both of the 3600-rpm and 1800-rpm 
generators are fully supercharged with rotors and stators 






conductor-cooled. 


Condenser and T-G Are Tested Simultaneously 


In the process of simultaneous 
testing, the condenser and turbine- 
\ cs generator at left are being readied 
bth PL BA aah arma for installation on the Montana 
TT) ee S re Power Co’s system near Billings, * 
: |b | Be at. ek. Montana. The 44,117 kva turbine- 
: Se dee generator, 30 psig hydrogen pres- 
sure, (shown at left in photo), is the 
largest ever built by Elliott Co; the 
50/60-Mva, hydrogen-cooled syn- 
chronous condenser beside it has a 
69-ton enclosed rotor. 
Both pieces are undergoing a full 
iest program. 
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FIT 
RIGHT! 
WORK 
RIGHT! 


FAR 


O **5000” 


CONNECTORS 


ELECTRICAL WORLD e@ 


Every detail in every Fargo “5000” 
series connector is right .. . “V” grooves 
assure perfect conductor alignment. . 
greater compressive force . . . conductors 
completely enclosed . . . high strength 

. vibration proof . .. well rounded 
corners . . . flat surfaces for back up 
wrench ... reusable .. . AND “ONE- 
PIECE,” always threaded, no loose parts. 
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Fargo’s “vise-type” designed connec- 
tors are easy to install ... assure trouble 
free, long lasting electrical and mechani- 
cal connections . . . have a high efficiency 
for converting a torsional force into a 
compressive one . . . make a low resist- 
ance connection ... are available from 
8 sol. to 1,000 CM .. . ask your Line 
Material Engineer for complete details. 





An open letter to the Power Industry 


VICTOR HAS BEEN 

~ SUPPLYING YOU WITH 

18,000 LB. SUSPENSIONS 
SINCE 1952 






VICTOR NO. 900 
Suspension Insulator 


] ICTOR’S 15,000 lb. minimum M & E Suspension Insulators easily comply 
| with 18,000 lb. M & E specification . . . and have been doing so since 1952 
when we accomplished the first major insulator improvement in years with the 
development of Purified Porcelain. These are the Victor suspensions you have 





been using on your lines for the past seven years. 


Therefore, effective immediately, we offer you field-proven, guaranteed 
18,000 1b. suspensions. This rating will hereafter be guaranteed on insulators 
formerly of the 15,000 lb. M & E class. 


Of particular interest to you is the fact that Victor is producing these 
insulators now for immediate delivery. In addition, all these insulators now in our 
stocks throughout the country are covered by this 18,000 lb. guarantee. 


Check your service records and use proven 18,000 lb. suspension insulators 
from Victor. 


I-T-E CIRCUIT BREAKER COMPANY 


VICTOR INSULATORS DIVISION 
Victor, N.Y. 


70 August 24, 1959 e@ ELECTRICAL WORLD 





ELECTRICAL 
WORLD 


The Management Newsletter 


Fo Billions of Dollars 


New High ——> 


~«€—— Pre-recession Peak 


Manufacturing New Orders 


Seasonally Adjusted. Source: Dept of Commerce, FRB 


Report on 


Electrical 


Business Outlook July Jan July Jan July 
‘56 ‘57 ‘57 ‘58 ‘58 


Soaring new orders show one reason why... 


End of Strike Could Start a Boom 


Partially obscured by the steel strike, a boom is building up just beneath the 
surface of the economy. There’s no getting around it—sales, personal income, 
the level of inventories, plans for capital spending, and new orders are blocking 
in the picture with bold, black and white strokes. The settlement of the steel 
strike, when it comes, could start adding the more colorful details. 


During the fast rise of business this past winter and spring, the threat of a 
steel strike hung like a fog over the entire economy—dampening enthusiasm 
and preventing the development of a “boom psychology” everywhere except on 
Wall Street. The frantic build-up of steel inventories in anticipation of the 
strike gave rise to the feeling that the economy was “borrowing prosperity from 
the future.” It was expected that business would level off during the summer 
and early fall, and that we would enter 1960 on a gently rising curve. Now it 
looks as if the curve may rise sooner and more steeply. 


Manufacturing new orders furnish one strong hint that the economy is even 
more vigorous than it looks. New orders are a “leading indicator” in that they 
generally tip off changes in direction on the sales charts a few months in advance. 
If manufacturers’ sales are to go into a decline, the chances are that this will 
first show up as a drop-off in new orders. But manufacturing new orders have 
not slackened. Instead, they have broken through previous highs with scarcely 
a hitch, and are expected to keep on rising for at least another six months. 


New orders for capital goods have been running especially strong, confirming 
previously announced plans of individual companies to spend more for new 
plant and equipment. The McGraw-Hill Index of New Orders for Machinery 
(not including electrical apparatus) reached an all-time high in the first quarter 
of 1959 and topped that record in the second quarter. Moreover, the latest 
McGraw-Hill forecast of machinery new orders (based on quarterly forecasts 
supplied by companies participating in the new orders index) suggests another 
gain of about 4% in new orders by the first quarter of 1960. 
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Billions of Dollars 


—<@— Pre-recession Peak 


A Boom in the Offing? 


Although manufacturers’ inventories 


have been rising since the upturn 


began, sales have been rising even more. 


This has sent the inventory/sales 


ratio to its lowest point in Manufacturers’ Inventories 


almost four years. 


MANAGEMENT NEWSLETTER 


Seasonally Adjusted. Source: Dept of Commerce, FRB 


What’s behind this rise in capital spending? Production and sales have been 
going up so fast that many companies are taking a new look at their available 
capacity, and several in the last few weeks have announced plans to expand 
it. Manufacturing production has increased 24% since the pit of the recession, 
and this has raised the estimated average operating rate of manufacturing 
industries from 70% of capacity at that time to more than 85% in June. 
In its surveys of business’ plans for buying new plant and equipment, the 
McGraw-Hill Department of Economics has found that manufacturing com- 
panies prefer to operate at about 90% of capacity, on the average. But many 
companies undoubtedly are now operating at or above their own preferred 
rates, and others have been getting close. 


This brings up a second hidden strongpoint—inventories. Although manufac- 
turers’ inventories have been rising all this year, they have not kept pace with 
sales. While sales have left all previous records more than $1 billion behind, 
inventories are still about $2 billion below their pre-recession peak and are 
well below their usual relationship to total business volume. There’s a reason 
for this. Just as new orders are a leading indicator, inventories have a ten- 
dency to lag behind the trend in sales. This is easy to understand, since busi- 
nessmen are reluctant to switch their inventory policy with every breath of 
wind. They want to be sure that a temporary dip in sales is turning into a 
protracted slump before they institute a policy of inventory liquidation. Thus, 
while manufacturers’ sales hit their pre-recession peak in January 1957 and 
began to trend downward in February, inventories kept rising until September. 
In the same way, it takes more than a couple of big orders to make a manu- 
facturer conclude that a long period of prosperity has begun. Although sales 
hit their lowest point in April 1958 and headed upward in May, inventories 
kept declining all last summer and bounced along uncertainly until January. 
When they did turn around, business was booming, and the “steel rush” was on. 


By this spring, inventories were rising at the most rapid pace since Korea— 
when businessmen were trying to hedge against wartime scarcities of materials. 
Total business inventories grew at an annual rate of $9 billion during the 


August 24, 1959 @ ELECTRICAL WORLD 















Billions of Dollars 


Pre-recession Peak 


Latest —» 







Manufacturers’ Sales 


Seasonally Adjusted. Source: Dept of Commerce, FRB 





Inventory/Sales Ratio 


<«———— 1958 ———__ >» « — 1959 


second quarter—a healthy slug of business in anyone’s economy. But inven- 
tories still lost ground to sales and new orders. 


































The picture that is shaping up is clear. Inventories are now definitely below 
the level where past experience says they should be. Since January 1957, 
manufacturers’ inventories have described an almost perfect sine curve, ending 
up at the same level where they began. But sales (as well as new orders) 
have picked up considerably since then. This has sent the inventory/sales ratio 
to its lowest point since September 1955, and has given the year 1959 a good 
start toward the distinction of having the most cautious inventory policies in 
recent history. Under the circumstances, this has been quite justifiable. 


The point is that it won’t take much to kick off a big upsurge in inventories, 
and this “kick” could very well come with the settlement of the steel strike. 
Inventory building has a tendency to snowball. Orders for additional stocks 
show up as new orders and sales, as increased opportunities for employment 
and as points on the industrial production index. These, in turn, cause inven- 
tories to be built up further, prompting additional orders and sales, and so on. 





What it all boils down to is confidence, and that’s been understandably shaky 
for the past two years. But it’s coming back. The University of Michigan’s 
most recent survey of consumer confidence pins it right down to numbers: In 
May and June of this year, when the survey was taken, 66% of the respondents 
were by their own admission “looking confidently to good times in the year 
ahead.” This compares with 60% last October and only 45% a year ago. 
These consumers have stepped up their buying plans sharply with respect to 
houses and automobiles, and the desire for new appliances is at least 10% 
greater than last May and June. 





When this feeling shows itself in inventory policy, hold on to your hat. Mid- 
September is the normal time for retailers to start building up their own inven- 
tories for Christmas, and if manufacturers start stocking up in earnest soon 
after that, the U. S. will ride into 1960 on the crest of a boom. 





ELECTRICAL WORLD @ August 24, 1959 MANAGEMENT NEWSLETTER 73 





Power Statistics 


| 
Peak—Class | Systems. . >million kw 
Estimated Dec. '59 Peak. 
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Fuel Consumption 
Coal—million tons 
Oil—nmillion barrels 
Gas—billion cu ft 


Net Income Class A & B Co’s—$ million 


Residential Customers—amillions 
Revenue per kwhr 
Avg kwhr per customer 
Avg annual bill 
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Business Statistics 


Indexes: 1947-49 = 100 


160.3 


New Orders for Machinery (1950 = 100)... . 147 
NEMA Sales 
Insulation materials 107 
Electric appliances 105 


Wholesale prices 
Motors and generators 145.8 
Transformers and regulators ; 147.6 
Switchgear and fuses 173.5 


GNP — annual rate — $ billion j 425.0 


Significant changes: The FRB index of industrial production held up well in July. Seasonally ad- 
justed, it dipped only two points—less than the steel industry’s shutdown would have indicated. 
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| new—from Westinghouse—a fully transistorized totalizing relay 


The NEW, exclusive Westinghouse ‘““WT”’ Totalizing Relay is an all-transistorized, errorproof 
“electronic brain.”’ It reliably totalizes from three to seven circuits —and eliminates all types 
of maintenance common to mechanical relays with moving parts. There is nothing to wear, 
adjust or inspect—-year after year. 
he ““‘WT”’ fits into any power distribution system with a minimum of installation problems, 
space and costs. The operation is fully compatible with your present system. Ask your 
Westinghouse sales engineer to show you how the ‘““‘WT”’ can assure you of accurate, trouble-free 
impulse totalizing. And continue to watch Westinghouse meters for the Bonus Value Beyond Specificaticns. 


you CAN BE SURE...1F IT'S Westi nghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS’ CBS-TV MONDAY: 





Check these 
EXCLUSIVE Bonus Values 
of the new 


Westinghouse 
“WT” Totalizing Relay 


SLASHES MAINTENANCE — 

There are no moving parts to wear out, to be replaced, 
to require adjustment 

RELIABILITY — 

All-transistorized, errorproof electronic brain 


COMPACTNESS — 

Mounted in standard Flexitest* case—measures 
only 1674 in. x 63g in. x 7% in. 

MAXIMUM VERSATILITY — 


Can be applied in any system to which totalizing relays 
are applicable * Trade-Mark 


Watch the mail for this brochure, or get one from 
your Westinghouse sales engineer. It shows why 
Bonus Value is an important part of every West- 
inghouse meter development. 


you CAN BE SURE...iF ITS 


Westinghouse 





NEW EQUIPMENT Procurement & Products 


(For further information refer to Reader Service on page 80) 


Truck Body... 


. . - eliminates derrick support jacks when 
setting heavy poles. Known as the “Bob- 
cat” Line Construction Body series, the 
units have reduced rear overhang to get the 
pivot point of the derrick closer to the rear 
wheels, thus making the center line of the 
load also closer to the rear wheels. Dis- 
tance from the center line of the rear axle 
to the rear of the body is only 26 in. 
York-Hoover Corp, York, Pa. 


Network Transformers .. . 


. - - are available in seven ratings from 300 through 
2,500 kva for primary voltages of 4,160/2,400 through 
23,000 v. In addition to compact construction, the 
transformers are built to withstand the more frequent 
short circuits inherent in networks. They are also de- 
signed to operate when submerged in water and to 
permit easy maintenance and cleaning from the top. 
I-T-E Circuit Breaker Co, 1900 Hamilton St, Phila- 
delphia 30, Pa. 


Screw Anchors... 


. » » are power-installed. The anchors are 
adapted to power hole diggers with a special 
installing wrench. The wrench fits over the 
anchor and carries installation torque. It 
attaches to the hole-digger drive shaft with 
the auger head removed. Each Power- 
Installed Screw Anchor consists of a gal- 
vanized-steel threaded rod screwed into the 
shank of a steel anchor helix. Anchors 
average only 5 to 8 min for installation. 

A. B. Chance Co, Centralia, Mo. 


(More New Equipment on page 80) 
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New screw anchors are installed in minutes with hole-boring equipment. 


Power-Installed Screw Anchors average 
5 to 8 man-minutes for complete installation 


TYPICAL INSTALLATION TIME 


78 Square Inch Anchors 
1% minutes 
2% minutes 


100 Square Inch Anchors 
2 minutes 
2% minutes 


143 Square Inch Anchors 
2% minutes 
3 minutes 
3%, minutes 


176 Square Inch Anchors 
3 minutes 
5 minutes 


*Variation in installation time for given anchor sizes indicates 
various soil conditions and different types of installing units. 


Latest advance in anchoring technique speeds line construction ... 
realizes greater value from investment in hole-boring equipment 


If your company uses power hole-dig- 
ging equipment for line construction, 
you can now use that equipment to 
install the new line of Chance Screw 
Anchors. 

Chance Power-Installed Screw An- 
chors, ranging from 78 to 176 square 
inches in area, can be speedily in- 
stalled in all types of soil, except 
extremely rocky soil. Your present 
power boring equipment, regardless of 
type, can be easily adapted to power 
anchor installation. Only one new part 
is needed—the wrench shown on the 
next page. This wrench transmits torque 


from the power equipment directly to 
the specially designed hub on the an- 
chor helix. Since the anchor rod is not 
subjected to torque, it only has to be 
heavy enough to support the guy load— 
a cost-saving factor. 

Installation procedure is extremely 
simple. Step one is to remove the 
Thimbleye or Twineye nut and slide 
wrench on the anchor. Step two is to 
fasten the wrench to the “Kelly Bar” of 
the power-digger, or, to fasten the 
wrench on the pilot bit of the auger 
using an adapter. Step three is to drive 
the anchor with the power equipment. 





Step four is to release the wrench from 


the anchor and retrieve it from the : 
ground. (The spring-loaded “dogs” that 
lock rod in position are easy to release. ) 
Step five is simply replacing the 
Thimbleye on the end of the rod—your 
anchor is ready for hooking up the guy Yd, 
wire. =. 
These five steps are accomplished in 
a matter of minutes. Repeated time tests 
in various types of soil prove that 
Power-Installed Screw Anchors aver- 
aged only 5 to 8 man-minutes for a 
complete installation—from the time . 


the equipment was moved into position THIMBLEYE and TWINEYE guy-wire nuts are avail- 
able. They distribute pulling stresses uniformly and 
keep guy wire from spreading, kinking, or bending. 


until the anchor was ready for the guy! 
The typical installation time tables at 


the left show actual times clocked during 

tests with power company personnel. 
PULL TESTS PROVE ‘ : 
HOLDING POWER 

During the engineering and develop- 

ment stages of these Power-Installed 

Anchors, several hundred tests were 

made to check the anchoring depend- ; 

ability of power-installed screw anchors. ea 

Each anchor was pulled by the mobile 

testing unit shown below to determine 

maximum holding power. The Pull Test 


Data Tables at lower right show the 


results of typical pull-tests. Complete 


test data is given in Bulletin 868. Ad- THE ONLY PART NEEDED is this speciol wrench. SHARP CUTTING HELIX of high strength structural 
x (Diagram shows how it fits the anchor.) Wrenches steel is tapered to minimize earth disturbance. 
dress your bulletin request tO... are made to fit all popular makes of earth-borers. Special hub fits lower part of wrench. 


#& me 3 2 
BB. CHINE COUNTY <-nrn- neon GBD 
e ° Jt 


A. B. Chance Co. of Canada, Ltd., Toronto 


Case-23 
PULL TEST DATA 


Load at Creep*, Lbs. | Pull-out Load**, Lbs. 
17400 17800 
13900 14900 
17600 20000 


176 Sa. In. 25300 
24200 
24200 

Load at Creep*—Test gauge reading closest to 4"’ creep. Allows 

for rod-stretch and initial settling of anchor. 

Pull-out Load**—Anchor continued to creep when load was sus- 

tained at this figure. 

For ultimate Soil-Anchor holding strengths in different soil classes 

see the Chance Catalog. 


ELECTRICAL WORLD August 24, 1959 





Readers 
Service 


For additional information on new 
products, supplies, and services in this 
issue, the Manufacturers Editor of Elec- 
trical World offers his facilities. Check 
items in which you are interested in 
list below: 


NEW EQUIPMENT 
York-Hoover Truck Body 
Transformers 
....Anchors 
Penn Transformer Switch 
Reliance Motors 
Southern States Mechanism | 


Multi-Amp ... Testers | 


OTHER 


Manufacturers Editor 
Electrical World 
330 W. 42nd St. 
New York 36, N.Y. 


al. Note: Requests must be received within 
“~~ : : 
four weeks of publication date, accom 
panied by complete information speci 
fied. This service cannot be offered to 
readers in foreign countries or to com- 
petitive manufacturers. 


NAME_____ 
TITLE 


DEPT. 





COMPANY 


ADDRESS____ 


FOR: 
Reference . 
Specs 

Thal .. 


Purchase 


AUGUST 24, 1959 


Transformer Switch .. . 


. . » provides a choice of two high- 
voltage ratings. The  externally- 
operated series-multiple switch on 
“Pole Star” distribution transform- 
ers is offered for units to be used 
on feeders that are expected to be 
raised to a higher voltage at a later 
date. Dual ratings include 2,400 x 
7,200, 2,400 x 7,620, 4,800 x 7,620, 
and 4,800 x 14,400 v, with second- 
ary ratings of 120/240 v. Capac- 
ities range from 5 through 100 kva. 
Pennsylvania Transformer Div, Mc- 
Graw-Edison Co, Box 330, Canons- 
burg, Pa. 


Ac Motors .. . 


... in sizes from one through 250 hp 
are available in protected (open), 
weatherproof, totally-enclosed, cor- 
rosion-proof and _ explosion-proof 
enclosures. Units feature low-in- 
ertia, fast accelerating rotor. Duty 
Master motors may be specified in 
all standard speeds and voltages. 
Reliance Electric and Engineering 
Co, 24701 Euclid Ave, Cleveland 
17, Ohio. 
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Motor Mechanism .. . 


. « + provides power operation for 
any rating of air switch. Designated 
the Type VM, it is available in 
torque ratings of 10,000 and 20,- 
000 Ib-in. It develops rated torque 


at about 70% of rated voltage. A 
high torque motor is available in 
24, 48, 125 or 250 v de and 115 
or 230 v ac. 

Southern States Equipment Corp, 
Hampton, Ga. 


High-Current Testers . . . 


. . » have built-in instrumentation 
for servicing current-actuated pro- 
tective devices. Designed primarily 
for testing air circuit breakers and 
oil circuit breakers, testers may also 
be used on CSP transformer break- 
ers, motor overload relays and cur- 
rent transformers. Ratings range 
from 1 through 30 kva, continuous 
duty; larger capacities can be sup- 
plied. 

Multi-Amp Corp, 465 Lehigh Ave, 
Union, N. J. 
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Here operator checks application of special lacquer coating which gives CIRTUBE EMT its easy fishing. 


The fishing’s easier, too 
with new CIRTUBE EMT 


{ ania wire through carelessly made, ordinary EMT 
1 YT often proves an ann@ying, time consuming business. 


} ‘ ae ‘ ’ ‘ . 
Yi The answer isn’t just a slick inside surface — what’s 


\\ needed also is a sort of built-in lubrication that helps 
conductors glide smoothly through long runs. 


CIRTUBE EMT is made that way—with a baked-on protective inner 
coating containing wax-like ingredients in a special formula—always 
carefully applied to give the same easy fishing each time. 

Here are other reasons why CIRTUBE EMT is always so easy to fish: 
clean, snag-free finishing is one; induction welding is another. This 
superior welding technique leaves no flash or bead to interfere with 
wire pulling. 

Easy fishing is only one of many reasons why CIRTUBE EMT has 
won such quick acceptance. Give it a try next time you order — you'll 
like working with it. Now at your Circle wholesaler’s. *Trade Mark 


WIRE & CABLE 

a subsidiary of 

CERRO DE Pasco 
CORPORATION 


PLANTS: Maspeth and Hicksville, N. Y SALES OFFICES & WAREHOUSES: In al! principal cities 


RUBBER COVERED WIRES & CABLES * VARNISHED CAMBRIC CABLES * PLASTIC INSULATED CABLES 
NEOPRENE SHEATHED CABLES © “CIRTUBE” EMT 


‘1 arue e = " kh fark: f 


Proper steel plus! The best cold 
rolled steel! pilus the right handling give 
CIRTUBE EMT its natura! bendability 


Split-free, bead-free! induction 
weided CIRTUBE EMT, left, proves stronger 
than ordinary EMT, provides easier fishing. 


Automated quality control! 
Automatic controls assure complete and 
continuing uniform quality of product. 


Lifetime exterior finish! tard 
galvanized finish for durability; polished 
satin lustre for lasting good looks. 


Tight, easily handled bundles! 
Bright, orange tapes hold CIRTUBE EMT 
securely for easy handling on and off the job. 


Fast, friendly service! weii-known 
Circle service through a nation-wide network 
of well stocked nearby warehouses. 
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Push-button peaking plant... 


FROM COLD START 10 


Weather-proofed, sound-deadened housing is 
lowered over prime mover, generator and sup- 
porting auxiliaries. More than 20,000 prime mov- 
ers and generators have been produced by Elec- 
tro-Motive over a twenty-one year period. 


Entire plant as it appears installed at the step- 
down substation serving the load. Self-contained, 
outdoor-type units require no expensive building 
or complicated foundation work. From time of 
order to complete installation requires less than 
five months. 





}} FULL LOAD IN 90 SECONDS 


Electro-Motive MU-60 provides automatic, unattended 
supply for peak loads, system reserve, area protection 


Within 90 seconds from starting signal, the unattended 6000 KW Electro- 
Motive plant is on the line at full load— providing an immediate and economic 
answer to problems of peak demand and spinning reserve. A look inside reveals 
why this quick response is possible: 

First, the MU-60 is composed of components that have been applied to a 
wide range of applications over a 21-year development period. In thousands 
of hours, under all kinds of operating conditions, their records of performance 
have set new standards of reliability, durability, and low maintenance. The 
result is a standardized plant featuring low first cost,* and low operating and 
maintenance costs. 


Second, the MU-60 prime mover—the famous General Motors 567 series 
two-cycle Diesel engine—is inherently suited to fast starts and changing loads 
with long service life. 


Finally, the plant’s basic control equipment provides for unattended auto- 
matic operation at a remote location which makes it an ideal choice for 
area protection. 


Because of standard components and design simplicity, the MU-60 has a 
high degree of flexibility and operational advantages. For example: 


@ Unitized, self-contained design permits economical installation of less than $15 per K.W. 
@ Application at points of load reduces line loss from central locations. 


@ Building-block principle of application permits fitting power needs to area demand and 
growth. 


@ Plant may be increased in capacity at low incremental cost. 


Ask your Electro-Motive representative for additional information about 
the economy and operational advantages of the Electro-Motive peaking plant. 


*$85 per kw, f.o.b., LaGrange, Ill. 


eo 


ELECTRO-MOTIVE DIVISION 
GENERAL MOTORS :- LA GRANGE, ILLINOIS 


Sales-engineering offices: Chicago, New York, St. Louis, San Francisco 


In Canada: General Motors Diesel Limited, London, Ontario 





News About People 


MP&L Names Boswell Chief Executive Officer 


C. Clay Boswell, president of Minnesota Power & Light Co, has 
become chief executive officer of the company. He succeeds M. L. 
Hibbard, chairman of the board, who had requested the directors to 
change the by-laws so as to make the company’s president its top 
ranking officer. 

Boswell joined the company in 1929 as assistant chief engineer. 
He later became vice president and chief engineer, and was named 
president in 1924. 

Hibbard joined Minnesota P&L in 1933 as president. He had pre- 
viously been president of Idaho Power Co. He was named chairman 
of the board of MP&L in 1954. He will continue as chairman and 
will also act in a consulting capacity. 


Leeds & Northrup Names New Chairman and VPs 


C. Reed Cary has been named 
board chairman of Leeds & North- 
rup Co, Daniel H. Schultz has as- 
sumed Cary’s former post of senior 
vice president, and George E. Beggs, 
Jr, has been elected executive vice 
president and a director. 

Cary joined L&N in 1907 and 
successively became sales engineer, 
sales manager, vice president-sales, 
and senior vice president. 

Schultz joined L&N in 1920 as 
bookkeeper. Eight years later he was 
named assistant treasurer. He be- 
came secretary-treasurer in 1940 Beggs joined L&N in 1940 and tion and development before being 
and executive vp in 1953. was in research, patent administra- named assistant to the president. 


SCHULTZ BEGGS 


Mullin Promoted to Vice President, Sales at Onan 


Roy E. Mullin has been promoted to vice president, sales of D. W. Onan & 
Sons Inc. He succeeeds Hiram Hascall who retired earlier this year after 16 
years as vice president, sales. 

Mullin, who will be responsible for sales and marketing activities inter- 
nationally, was named general sales manager last year. Since joining Onan 
re has conducted the company’s first International Distributors’ Sales Con- 
ference and has been instrumental in establishing a Distributors’ Advisory 
Council, designed to increase sales by opening direct two-way policy discus- 
sion between distributors and the company’s headquarters. 


(More News About People on page 86) 
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BETHLEHEM’S 
STV 
© coating here 


The facts speak for themselves. 


FACT: Tower structural members are galvanized 
to specifications which require a minimum pro- 
tective coating of 2.00 oz per sq ft. 


FACT: Because it is necessary to clean tower bolts 
and nuts by centrifuging, their coating weight 
is usually only half that of tower members. 
ASTM Specification A-394 calls for 1.00 oz per 
sq ft minimum, 1.25 oz average. 

FACT: Bethlehem’s special process for galvanizing 
tower bolts and nuts results in a much heavier 
coating—1.50 oz minimum, 1.65 oz average. 


hy CT es 


Conclusion: Because the average coating on 
Bethlehem galvanized tower bolts and nuts more 
nearly equals the coating on tower members, they 
will last longer. 


You'll find your savings in maintenance will 
more than make up for the slight extra cost of 
Bethlehem tower bolts and nuts. Try them. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


Export Distributor: Bethlehem Stee! Export Corporation 


BETHLEHEM STEEL 
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PROVED 
ay 


IN-PLANT COMMUNICATION SYSTEM 


FIRST MAJOR INSTALLATION 
PLACED IN SERVICE IN 
U. G. I.’s LUZERNE ELECTRIC 
DIVISION’S HUNLOCK CREEK | 
GENERATING STATION i Me | Forschner Appointed 
February 1958 oa le b _ General Sales Manager 


Homer W. Forschner has been 
appointed general sales manager of 
Electric Machinery Mfg Co. For- 
merly headquarters sales manager, 
he joined E-M in 1929. 

Other appointments include: 


| < We ee C. M. Burns, former sales super- 
” Ns ' és visor, to headquarters sales man- 
KS... that time, the GTC system delivered constant, uninter- ager; J. H. Jones, former service 
rupted service. New plant unit will include extension. manager, to manager contract ad- 
ministration; and K. L. Hanson, 
This installation, as well as thousands of GTC units that have former sales supervisor, to manager, 
been installed in power stations and industrial plants throughout large apparatus sales. 
the United States since, have definitely established the supe- 
riority and reliability of GTC in industrial voice communications. 


Features contributing to GTC’s acceptance and reliability are: 


» Provides swift and sure voice communication even in 
adverse environmental conditions, such as extremes of 
temperature and noise. 


2. All amplifiers are plug-in” contributing greatly 
to ease of installation and maintainability. No 
central equipment is required. 


3. Long-life transistors and rugged, industrial type components are 
used throughout. No vacuum tubes or “entertainment” type com- 
ponents are employed. 


4, inconvenience and expense of vacuum tube replace- 
ment is eliminated. 


5. Design allows expansion of system from ‘very 
small’ to very large” by simple addition of units 
where required. 


6. Ultra simple wiring plan (no shielded cables) and 
unitized equipment with integral terminal facilities 
make for easy low cost installation. 


Schultz Elected Director 
erie wears ee. See ae sae of Zinder & Associates 
communications regardless of distance or surrounding noise conditions. 
x Sol E. Schultz has been elected a 
fO)} a! director of H. Zinder & Associates, 
GAI-TRONICS J Inc, consultants. He is a partner and 
ee PG = gM sighs manager of the Zinder office in 
READING, PENNA. plication. Write’ today) for) a Seattle, Wash. rte iy sk 
Oe Schultz, prior to joining Zinder 
in 1954 was chief engineer, Bonne- 
ville Power Administration. Before 


A SUBSIDIARY OF GILBERT ASSOCIATES, INC 
ENGINEERS AND CONSULTANTS 
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that, he was a consulting engineer 
for the Power Authority, State of 
New York; a consultant to the Se- 
curities & Exchange Commission 
and the Tennessee Valley Author- 
ity; and chief electric engineer tor 
the New York Port Authority. 


Curtis-AllBrite Names 
Shaffer VP-Manufacturing 


Robert H. Shaffer has been named 
vice president in charge of manu- 
facturing for the combined Curtis- 
AllBrite Lighting Inc. He moves 
up from works manager. 

In his new capacity, he will co- 
ordinate all manufacturing at the 
six Curtis-AllBrite plants. His office 
will be at the headquarters plant in 
San Francisco, Calif. 


PERSONAL BRIEFS 


William M. Mayer has been pro- 
moted to superintendent of power 
stations for Central Power & Light 
Co. 


J. Homer Shaw, commercial direc- 
tor, Utah Power & Light Co, was 
notified of his election as chairman 
of the Utah section of the Illumina- 
tion Engineering Society. 


Indiana & Michigan Electric Co 
appointed Ralph Byler as manager 
of the Marion District, succeeding 
I. M. Parker who retired on July 1. 


(Continued on p 8&8) 
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Safely grounded...with 
CF<«I Galvanized Steel Strand 


The CFalI Image—a giant steelman—stands for the depend- 
ability that’s built into all CFaI steel products. One of them— 
Galvanized Steel Strand—is a safe, sure way to ground electrical 
installations and equipment. 


Available in seven- or three-wire constructions, CF«I Gal- 
vanized Steel Strand for ground wire is made in accordance with 
ASTM Specification A-363. In addition, it can be produced to 
your particular specifications. 


CF«I Galvanized Steel Strand, (made to 
ASTM Specification A-122), is also recom- 
mended for guy and messenger wire, and is 
available for quick delivery either from a 
nearby CF«I warehouse or from your local 


electrical distributor. 
6931-A 


GALVANIZED STEEL STRAND 
THE COLORADO FUEL AND IRON CORPORATION 


In the West: THE CCLORADO FUEL AND IRON 

CORPORATION —Albuquerque * Amarillo * Billings + Boise 

Butte « Denver + EI Paso* Farmington (N.M.) + Ft. Worth * Houston 

Kansas City + Lincoln + Los Angeles * Oakland * Oklahoma City 

Phoenix * Portland + Pueblo + SaitlakeCity * San Francisco 
San Leandro + Seattle + Spokane + Wichita 


In the East: WICKWIRE SPENCER STEEL DIVISION—Atianta + Boston 
Buffalo * Chicago * Detroit + New Orleans * New York * Philadelphia 


CF&I OFFICE IN CANADA: Montreal 
CANADIAN REPRESENTATIVES AT: Calgary + Edmonton * Vancouver * Winnipeg 
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Fence value depends on 
—quality materials 
—quality installation 
You get both from PAGE 


New Aluminized Fabric! 
(other quality fabrics available: 
galvanized steel, 
aluminum, 
stainless steel) 
8 basic fence designs 


6 gate styles 


Expert installation 
by specialists 


Registered Certificate 
of Quality furnished 
to property owner 


Good fences—since 1883 


Write for 
helpful booklet 


PAGE FENCE ASSOCIATION 


National Headquarters * Monessen, Pa. 


A product of Page Steel & Wire Division 
American Chain & Cable Company, Inc. 
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Joseph L. Beaty became local man- 
ager at Elwood. 


The following have retired re- 
tired recently: H. T. Molden, sup- 
erintendent of transmission con- 
struction of the Indiana & Michigan 
Electric Co, and Edgar Koontz, 
foreman of Delaware Power & Light 
Co’s transmission department. 


Interior Department has named 14 
more electric system leaders to serve 
in standby field posts to carry out 
defense power functions during a 
national emergency. Office of Civil 
and Defense Mobilization has set 
up 16 emergency power areas, and 
Interior is naming utility leaders to 
serve in posts without compensa- 
tion. Newly-named men are: (Area 
2) W. D. Wilder, Niagara Mohawk 
Power Corp, deputy director; (Area 
3) Stanley C. Townsend, Pennsy!l- 
vania Power & Light Co. deputy 
director; (Area 4) Willard B, Sim- 
onds, Florida Power Corp, alternate 
deputy director; (Area 7) R. W. 
Fackler, Indiana & Michigan Elec- 
tric, deputy director; (Area 9) G.S. 
Meyrick, Wisconsin Public Service 
Corp, alternate deputy director; 
(Area 10) Frank W. Griffith, lowa 
Public Service Co, alternate deputy 
director; (Area 11) John P. Madgett, 
Dairyland Power Cooperative, dep- 
uty director; (Area 12) A. P. Jones, 
Central Power & Light Co, deputy 
director, Stanley J. Sickel, Kansas 
Gas & Electric, Co, alternate deputy 
director; (Area 15) V. B. Jones. 
Public Utilities Department, Ta- 
coma, Wash., director, Walter 
Brenton, Portland General Electric 
Co, deputy director, Lester R. Gam- 
ble, retired, Spokane, Wash., alter- 
nate deputy director; (Area 16) J. F. 
Sinnott, San Diego Gas & Electric 
Co, deputy director, Max R. Lle- 
wellyn, Arizona Public Service Co, 
alternate deputy director. 


Southern California Edison Co 
elected A. L. Chavannes secretary, 
succeeding Thomas J. Gamble who 
retired on August 1. 


James M. Stuart, president of the 
Dayton Power & Light Co, named 
chairman of the Dayton Area Cham- 
ber of Commerce business and in- 
dustrial development committee. 


Everett C. McKeage was elected 
president of the California Public 
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OUTDOOR 
DISCONNECT 
SWITCHES 


TYPE BT 
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TOP SERVICE RECORDS 
FOR MORE THAN 25 YEARS 


The rugged simplicity of these 
Royal switches affords big fea- 
tures with substantial cost sav- 
ings. 

Contacts are tongue type with 
latch tips flared to provide a 4” 
wide blade guide. The guide 
fingers overlap the blade in 
closed position to insure a posi- 
tive latch. 

Truss type construction 
blades of hard drawn switch cop- 
per provide long service life. All 
contact surfaces are silver 
plated. 

Manufactured in 400 thru 
4000 ampere capacities and in 
ratings from 7.5 thru 161 kv. All 
Royal Switches meet established 
NEMA Standards. 


FOR FULL DETAILS WRITE TO: 


TFIOVYAL 


ROYAL ELECTRIC MANUFACTURING CO., INC. 
1122 EAST 87TH STREET + CHICAGO 19, ILLINOIS 


Designers and Manufacturers of 
Power Switching Equipment and Special Electrical Devices 
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Utilities Commission, succeeding C. 
Lyn Fox. 







The Quebec Hydro-Electric Com- 
mission made the following four ap- 
pointments: Gilles Perron, manager, 
industrial sales department; Marcel 
Lapierre assistant manager, indus- 
trial sales department; Gaston Des- 
roches, superintending engineer of 
system operation, Regional Opera- 
tion Division, and Lionel Cahill sup- 
erintending engineer for the Quebec 
district, with jurisdiction over the 
Charlesbourg and Laurentide ter- | 
minals, as well as over the Chiboug- 
amau and Gaspe regions. 









> CONTROLLED... 


as 
* 
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R. B. MacDonald, vice president of 
Joslyn Mfg and Supply Co, and 
general manager of the Joslyn 
Pacific Co division retired July 31. 
D. P. Barnes has been appointed 
general manager of the Pacific di- | 
vision. 





YOUR ASSURANCE OF 
HIGH QUALITY, LONG 
LIFE AND LOW COST 


Close laboratory control over 
each step in manufacture has 
established Crapo Galvanized 
Steel Strand as a product of 
highest quality and dependa- 
bility. You benefit through 
longer service life and lower 
ultimate costs. 


These organizational changes have 
been made by Allis-Chalmers Mfg 
Co recently: Earl S. Evans to assist- 
ant chief engineer of the steam tur- 
bine department; George A. Saar to 
assistant to J. L. Singleton, vice 
president of the Industries Group; 
W. H. Davis to manager of the elec- 


| Heavy, uniform, tightly- 
| 
; 
trical department, Norwood, Ohio, | 
| 


bonded coatings of commer- 
cially pure zinc, applied by the 
famous Crapo methods, with- 
stand the punishment of con- 
struction, provide maximum re- 
sistance to corrosion and con- 
tribute to over-all economies. 









Works; Charles R. Peter to a con- 
sultant reporting to W. F. Eagan, 
chief engineer, and Charles R. 


Martin to supervisory engineer re- For OVERHEAD GROUND WIRE eee 


sponsible for development activities 


in the contro! department. _ CRAPO Weldless Galvanized Steel rene 


PN AE LG 















OBITUARY 










Elgin R. Byrne, 70, retired chief 
accountant for the Public Service 
Co of Indiana . . . James Cooney, 
88, from 1924 to 1939 manager of 
the new business department of the 
Toledo Edison Co and with the firm 
until he retired in 1949 ... Albert | 
Edwin Peirce, 79, former president | 
of the Central Public Service Corp 
James Albert Strawn, 75, 
former executive of the Central Il- 
linois Light Co . . . Alfred Law- 
rence Pierce, 91, retired manager 
of the Borough Electric Works, 
Wallingford, Conn... . : Arthur W. 
Underhill, Jr, 73, engineer for the 
Niagara Mohawk Power Corp. 





The most practical and economical strand for shielding transmis- 
sion lines against lightning. Maximum strength and high fatigue 
endurance, inherent in Crapo Weldless Strand, provide that extra 
safety factor so important in overhead ground or static wire 

For GUYS and MESSENGER... 

Crapo Galvanized Steel Strand. Made to highest standard specifica- 
tions . . . a size and breaking strength to meet all practical needs 


Contact your jobber or write for descriptive folder. 


STEEL & WIRE CO., INC. 
Muncie, Indiana 
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Electric Utility Methods (Continued from page 59) 


GRAVITY CONVEYOR brings meter bodies from the as- 
found test to the high-potential test table and paint booth 


gravity conveyor, perpendicular to the belt, and are 
carried to the as-found test position. All as-found 
tests on single-phase meters are taken at this station 
and results are printed automatically on an adding 
machine tape along with the meter number and 
reading. 

From this station, meters move by gravity con- 
veyor to the sorting and high-potential test station. 
Here the meters are inspected after high-potential 
tests, and if necessary, base plates are cleaned and 





FIOOES 


ee 


hte Te aa 


Fastest, Strongest, Safest 
most economical! 


CALIBRATED METERS move to left on conveyor to re-assem- 
bly table; cleaned covers arrive in cartons or carriers 


painted. They are then placed on portable racks 
according to type and capacity and taken to the 
as-left test stations or to the repair benches. From 
the test boards, the meters return by conveyor to the 
reassembly station where clean covers are reinstalled, 
potential links are checked, and meters are boxed 
and placed on skids for return to the stockroom. 

Tests on polyphase meters, demand meters and 
time switches are handled independently from the 
conveyorized system. 


Freight Rate Cut Ok’d 


Railroads have moved a _ step 
closer to their goal of installing 
“agreed” freight rates — which, 
among other things, should cut fuel 
costs for utilities. The Interstate 
Commerce Commission has _ held 
that reduced rates based on volume 
shipments by the Chesapeake & 
Ohio, Norfolk & Western, and Vir- 
ginian Railway Co could be perma- 
nently installed. 


i= 


* 


Fime-end-mensy-seving features 
of Jaques All-Hydraulic Hole Dig- 
gers took 29 years to develop. 
Rugged, versatile Jaques TJ-254 
mounts on standard trucks, drills 
holes up to 48” diameter, to 25’ 
depth, in hardest soil or rock — 


— FASTER, CHEAPER, EASIER than 


r, = : Sip 


FREE...) &! 


yi 
TEXOMA ENTERPRISES, INC. i ps 
HIGHWAY 75 Worth, SHERMAN, TEXAS ts " 


() Send me FREE detailed literature. 
["] Have representative call. No Obligation. 


NAME 
TITLE 
ADDRESS 
ciry_ 


competitive machines! Fewer mov- 
ing parts insures minimum down- 
time, maintenance, operating 
costs. Shock-resistant device re- 
lieves strain in rock digging. Simple 
to operate with only 3 primary 
adjustments. FREE DEMONSTRA- 
| TION WILL PROVE THESE CLAIMS!! 


oe 
[7 EXOMA 


\i ENTERPRISES, 





INC. 


August 24, 


The measure was taken by the 
rails in order to keep utility com- 
panies using the coal from moving 
their generating stations to mine 
sites to shave transportation costs. 

Last summer, the rails proposed 
to cut the rate for hauling coal from 
Kentucky, West Virginia and Vir- 
ginia to six points in Virginia by 
35¢ a ton. Shippers could get the 
low rate after they had shipped 
1.5-million tons within a year. 

The ICC allowed the rates to go 
into effect last Aug. 1, 1958 on a 
temporary basis while it investigated 
the matter. Now, it has given full 
approval to the rates. 

This is the first form of “agreed 
charges” to be approved by the ICC. 
Similar cases are pending. 
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PROFESSIONAL SERVICES 
















BLACK & VEATCH 


Consulting Engineers 


PIONEER SERVICE & 
ENGINEERING CO. 


Consulting and Design 

Engineers . Purchasing 

Specialists in Financing 
Accounting and other (Operations 






HOOSIER ENGINEERING 
COMPANY 


Erection and Maintenance of 
Electrical Transmission and Distribution Lines 


1350 Holly Ave 







Electricity—W ater—-Sewage—Industry 
Reports, Design, Supervision of Construction 
Investigations, Valuations and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 











































Columbus 16, Ohio 231 So. La Salle St Chicago 4 
















THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 


Steel Tower & Wood 
Transmission Lines 


JENSEN, BOWEN & FARRELL 


Engineers 
Appraisals—Depreciation Studies—Property 
Records 
Cost Trends—-Special Studies——-Reports 
for Rate Cases, Security Issues, Regulatory and 


SANBORN MAP COMPANY 
Nation Wide Mapping Services 

























@ Utility Area Base Maps 














. . . > s lized Syst Portrayal 
Distribution & Maintenance sinks shee eee tee tenes, iets = oe 

od “i Michigan eatre Building Ann Arbor, Michigan : ew Y - Chicago - San Francisco 

175 Enfield St Hartford, Conn NOrmandy 8-7778 Atlanta N York Chicag 





























COMMONWEALTH M. W. KELLOGG SARGENT & LUNDY 






























SERVICES INC. | ASSOCIATES INC Piping System Flexibility Analyses so 
. , neers 
Unique model tester as well as modern digital com- ng 
pe te 2. Cae 8 Sutee puter facilities available for low cost, accurate flex- TT 
300 Park Ave 209 E Washington ibility analyses of the most complex piping systems 140 Sout seers St. 
New York 22, N. Y. Jackson, Michigan The M. W. Kellogg Company Chicago, HL 





71l Third Ave., New York 17, N. 








MULTI-AMP DIVISION 


MULTI-AMP ELECTRONIC CORPORATION 
Designers @ Engineers @ Builders 
Portable electric test equipment 





















TIPPETT & GEE 


Consulting Engineers 
Mechanical @ Electrical @ Thermodynamic 


ELECTRICAL TESTING 
LABORATORIES, INC. 















' . Field and laboratory instruments; load boxes. : : Stu 
Electrical, Electronic, Environmental, Photometric Wor low voltage (esting end call Structural Design @ Studies @ Supervision 
and Chemical Laboratories, Testing, Research, In brating of circuit Conntenne pro Power Stations @ Transmission @ Distribution 
spection and Certification : > . , 5 


Industrial Plants @ Process 








tective and overload relays, reclos 
ers, watt hour meters, fuse links 
167A Lehigh Ave Union 

















2 East End Ave. New York 21, N. Y¥ 





NJ 1333 North Second Street Abilene, Texas 





ee 


ADDRESS BOX NO. REPLIES TO: Bow. No. 
Classified Adv. Div. of this publication. A 7 ‘ W L i H 
Send to office nearest you. 
NEW YORK 386: P. 0. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 


SAN FRANCISCO 4: 68 Post St. 


7 aol ata Bi 
entree @) dO) S08). 1h) Serer rte 


CHIEF ENGINEER 


Challenging opportunity in newly estab- 
lished Division of Multi-Plant Company. 
Supervise 40 man Engineering Section re- 
sponsible for Molded Case and other Cir- 
cuit Breaker Design and Development. 


Graduate Electrical Engineer with wide 
experience in general fields of Control or 


POSITIONS VACANT 


Wanted—Graduate Electrical Engineers— 
Electric Utility in North Jersey area. Some 


experience in transmission and distribution 
desired. Please answer giving education, ex- 
perience and salary expected. P-2345, Elec- 


trical World. 









o Manufacturer of power and communica- 
Superintendent of Distribution System for || ‘0S line equipment is looking for two 
Municipal Electric Utility in central Michi- experienced design engineers—an EE with 
gan. 1300 Meters. Will also do electrical background in protective devices and an 
inspection. Give experience and salary re- ME who knows the connector field. 

quired in application to City Manager, City Location at engineering headquarters in 




















Hall, St. Louis, Michigan. een small, pleasant midwest community with Distribution. 

Superintendent of Diesel Power Plant for AAA school system. Starting salary ar Rapids, lowa Salary to 
Municipal Electric Utility in central Michi- on ap eermremaggeer a poe mang — $18,000 

gan. 3850 KW installed capacity. 4 F-M cas. onus, and profit sharing. Replies Company will pay placement fees and 
engines. State diesel experience and salary confidential. Send resume of age, educa- moving ‘sean. ° 

required in application to City Manager, City tion and experience to 








Hall, St. Louis, Michigan. P-2228, Electrical World 


P-2420, Electrical World 520 N. Michigan Ave., Chicago 11, II! 


Application and Sales Engineer—Excellient 520 N. Michigan Ave., Chicago 11, I. 
future with leading manufacturer in the elec- 
trical field. Applicant should be 28-40 years 
of age, E.E. graduate, with distribution en- 
gineering, construction, or sales experience. 
Position involves 50% to 60% travel. Salary 
commensurate with qualifications. Send de- 
tailed resume of experience, recent photo. 
All information will be held in strictest con- 
fidence. P-2379, Electrical World. 






































ELECTRICAL ENGINEERS 


With 3 or more years apetenes in electrical 


TRANSFORMERS 


1—6000 kva G.E. 3/66000/2400/4160Y 
'—2000 kva Nia. Askarel, 3/13800/4160Y/2400 
3—1000 kva Westinghouse, |/22900/480 
3—1000 kva Westinghouse, |/13800/480 
3—1000 kva Westinghouse, | /13800/2400/4160Y 
3—1000 kva Standard, | /44000/6900 

3—1000 kva Standard. | /69000/4160Y/2400 
3—1000 kva Standard, | /34400/480 

3— 200 kva Westinghouse, 4800—240x480 

3— 100 kva G.E., 2400/4160Y—120x240 
3— 75 kva G.E., 2400/4160Y—120x240 


ERIE ELECTRIC CO, INC. 
26 Mechanic St. Buffalo 2, N. Y. 















design for buildings, ees lighting, distribu - 
tion, wiring, ete. Perman employment with 
well-established midwestern consulting engineering 
firm. Write giving personal resume and required 


salary. 
P-2286, Electrical World 
520 N. Michigan Ave., Chicago 11, Tl 












SELLING OPPORTUNITY OFFERED 
Representative wanted for manufacturer of 
street lighting equipment, pole line special- 
ties. Full particulars. RW-9821, Electrical 
World. 


DON’T FOR 


the box number when answering adver- 
tisements. It is the only way we can 
identify the advertiser to whom you are 
writing. 





























Electrical Engineer 
Experience in design of transmission, 
tribution and sub-station facilities. Open- 
ing with large midwestern consulting firm, 
roviding excellent working conditions. 
lease reply, with resume, to: 

P-2386, Electrical World 
520 N. Michigan Ave., Chicago 11, IIL 
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Electric Car Must Compete 


To the Editor: 

Your item, “EEI Should Recognize 
Electric Car Potential’, was very in- 
teresting to us since we have been 
following this development for many 
of the same reasons which you have 
Our associates operate elec- 
tric utilities in ten Latin American 
countries, and expect that the 
market is even riper there than here. 

In comparing price, hp, size, and 
weight of the electric car with other 
such cars as the Volkswagen, Renault 
Dauphine. Rambler, and Lark, you 
will see that the Charles-Town About 
has little to recommend itself to the 
consumer except a claimed lower op- 
For years, the American 
public has been told, and are about 
convinced, that the operating cost of 
a car is incidental. The fixed costs 
(license, insurance, first cost, etc.) is 
supposed to be the major item and 
we are going to be hard pressed to 
convince John Q. otherwise. 

Of course, the advantages of clean- 
liness, quietness, and simplicity of 
maintenance are strong selling points, 
but a little intangible for use in intro- 
ducing the car to the market. The 
cars with which this must compete 
have an established reputation of re- 
liability. With the exception of op- 


outlined. 


we 


erating cost. 


erating costs, they compare favorably 
and are less expensive. 


orn Index 


Readers Forum 


A Volkswagen owner will go on at 
great length about the trip he got 40 
miles to the gallon. However, I firmly 
believe it was the $1,500 price tag 
that has promoted acceptance. I know 
that interest on the $1,300.00 differen- 
tial won’t buy much gasoline: par- 
ticularly when it will seldom be given 
the opportunity to draw interest. The 
consumer won't bother to figure this 
out. The fact that the car will only 
go 60 mph and 70 miles between 
charges will stop him before he gets 
to such a detailed analysis. I sound 
critical and pessimistic. On the other 
hand, I firmly believe that the electric 
car has a tremendous potential. How- 
ever, to sell such a car the price will 
have to be less than $2,000. 


J. S. Allen, Consultant 


Commercial Development & Publicity 
American & Foreign Power System 
Ebasco International Corporation 

100 Church Street 

New York 7, N. Y. 


Heating Costs Could Mislead 


To the Editor: 

The Executive Reader of your 
July 13, 1959 issue states that the 
average American Home can be 
heated or cooled electrically for 
$8.44 per month in the South and 
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$14.60 in the North provided it is 
properly insulated and designed. 
Such figures do not square with our 
experience. 

For 75 total house heating in- 
stallations, a three-year average cost 
of heating a 1,200 sq ft insulated 
house amounted to $17.28. Our 
average cost to air condition a house 
of this size was $15.00 per month, 
giving an overall average of $16.14 
per month. Annual degree days in 
our service area are 2,500 and 
the applicable rate is 1.25¢ per 
kwhr. I believe the national aver- 
age house heating rate, except for 
a few low cost areas, is about 1.5¢ 
per kwhr. We are at a loss as to 
where Owens-Corning  Fiberglas 
Corp got its test program figures. 

If these cost figures are erroneous, 
they could mislead heating salesmen 
in selling house heating and cause 
a lot of dissatisfaction. 


W. H. Schreiner 
Manager 


Aiken Electric Cooperative, Inc 
Aiken, South Carolina 


Owens-Corning advises that the 
cost figures cover air conditioning 
only in conventionally heated 
houses. Our enthusiasm led us to 
believe the ‘test figures covered elec- 
tric heating as well. 
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During twenty-five years of 

continuing production it has 
never been reported that a 
Reliable Feed-Thru Deadend 
cartridge let go a line. 


FAST ¢ SAFE « SURE 


RELIABLE FEED-THRU DEADENDS 
for many distribution sizes of 
ACSR .. Aluminum . . Copper 
Aluminum Alloys . . Alumoweld 
Copperweld . . Steel Strand 


ideal for new construction, 
maintenance, change-over 
* FRANKLIN PARK, ILL. and hot line work. 


canada: Hayes Steel Products, Ltd., Merritton, Ont. 





MOLONEY DISTRIBUTION TRANSFORMER COILS 
... DESIGNED FOR PERFORMANCE 


The coils used in Moloney Distribution Transformers are 
composed of materials especially selected and carefully 
tested for this specific application. These materials, used 
under the supervision of experienced transformer design 
engineers, result in a mechanically-strong, electrically - 
efficient coil. One feature of this coil is the low impedance 
which results in improved voltage regulation and there- 
fore increased revenue and better customer relations. 
Specify the transformers designed for performance .. . 
Specify Moloney Transformers . . . All Along The Line. 


Turns anchored in place. 


HV winding sectionalized to reduce 
layer stresses. 


Thermo-setting resin-coated paper 
used between layers. 


All leads vinyl covered where they 
are brought through the coil. 


Cooling ducts strategically located. 


LV-HV-LV sequence of coils gives 
optimum clearance from HV 
to ground. 


Extra insulation on coil leads, 
connections and taps. 


MOLONEY ELEcTRiIC COMPANY 


Manufacturers of Transformers for Utilities, 
Industry, and Electronic Applications 
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